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•^i) : Jlj^. Jlp oLr>l dlL" ^ JL^iJl l^L^I 
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**A 4 ** 

A a, \ n a 


“ *« *« 

o j^5\J Jlj-wJi ^wLo jl ^ o j-A ^jj jJL*S\j j ^JjJl 4j|jj 

p 

4-jI-PO o j—yA Ojjl^<i«j 4 _ v £?ji O o^Aj>tJl ^jsJ>- jM |*wL_P <Z~ >1j j^,.lfl.,> 

p 

iJJVl ,yj> tySG Oi~Xj I ^4 ^ ^ 3 I ^L^ w*^Q ^ ^— ) 

oj_A ^JJL<k-> j ^_5 Cw<>j JjJjjJ j ^->t-J t 'jjolj <jl I Jul -Lj t 42 L!IJl)I 
Ja-aJ Ja3 Lp j-wj> jJLSI JaiJ Lo ( . . . ))) ! JjJL C-~^ 4 -jI J u>Jl 
L*jP 4jljp*v AjIaNI jl j/ ^4 ^Ul y* LJjj coL>*Jl 

p 

t 0 j^v<iJL4 l jl Ajjj J-^Jl ya (...) c ^j5j .<uJi$j| jJij 

A-^AS A3 j^-4 jJ3 A3j ^_*_4 A-oJ-S” ^ljjn3L~j Lo-jI^ L^, Ail y> N oJ>Aj>x_4J 

^ ^-Lp j j-3 J-A (JJ j-Jl j j-S-Jl jl Jw\_^_t ^3j . «ELj>J1 

p-L*J 4 j>b_*^LSsJ 1 ojjjjl jlj c <lj>- ^J i L_>- jJ ^.S cJl 


($l0 <L«*}\_*-) L^-Jj jLlil LjI .^jjJ^il 0"* l ?* ^-LwvJ-«J ^lijL L^-Jl jLill j_^JI dM] 

.[i^yi! y ^ 

John Locke, Essai philosophique concernant Ventendement humain (P. ris: (1) 

Vrin, 2000). 

.(I960 fU ijj^l U^Vt ^ukJl) 
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^ p p 

sL>J! jU t -13 1 j p-Lj>-V! 

<*— J^S^L>- 1 1 ^3 (jLS*^ jtJ-P” JL>=-^ A*wwj2j 

<_^-*jJ! dJUi oj . y y2->*Jj SL>Jl Jl*J ^J» lyLj 

y£-S tL> ol* L _ r U- J -+-*-> ^J-jJI J-p-j Ol :a_*J?L- y> ys> 

J* £. 

AjL«-ww^/Q C £-Lj>“^fl ^-JLp JiJL>“ AOJLlI! . oLotJl ^jawJ aJ*<j*P ^ yP yA 

Nj ly* oJ-g-j 0 -*»j ^J j-^j t yUl y>s_~*J < __5 - a j ,4_iL>-j ySl I j~SLaJ 

* 

A_y g - >*j3Sj (^OJ! L0l-*/3 ^^{3S>- ^ COLlaL?*-! aJ^L?x-^J Ij^l 

^ ^ p. ^ 

o^/ c U^-s ^y*& ^J1 aJLj j ^J fl-xJl I jjb oli c y y>-l <l^_>- y*j . l—o jj 
,4^>- j ] ^Jl L>- jJ ySUl oLpxjL C'L->-'yi ^-Lp yo jS 

^ 

^JlJLlII j j-laJL) <Ja y> l oO->Oj>- A.JlSloj aJLw%^o l j g la 

uf 

y$l^JL) ^J-S' 3l.iy ^-^l^oo yJJl c ^ 1 ^y^-jJy^SliJl 

b\ j .<y$*A ^jLp L^ly^ j*S> oMl L^o jj ^xSjCuj .^>tJl 

lr^ <ul A i!Ail ySl JSLy UaJ yik; ol y£l*-> oUlSL^I dU; 

Oaj .3j->-l ^Jl AX«J>“l^3jl^ c Aldlioj t A^J>- jj ^Jjdil 

^OjLJl ^Lp JlA 4 dlta ^^Ip *l^J .<Lofcli jJl oljj Ul Ua-J ys 
0 J^i ^ <— A-5 t^jSy^l 4-£^T y*j yl^-^l ^-Jo <1)1 

pLJLp Lgjyl yJl 4^ijLuJl j iyilll y LJI j»b»l p- yji 

y LxJL) J^iil JSLl, Ji ?^>JI y^l jy>j iliJ 

a^L>x_>j aJ|jJ_ 3 S^LJ W yb j c .ojJ»i LsajI y^j ty>Jl 

*♦ t* 4* 

*V oLpxJL ^vw^Jl oli t(jL>sJl 0 wLa> JaJ i 

H *• 

.A3 o ji?U^<Jlj .o bj2 y« 

jjb ^»wL^J! oyl^J yJoli^Jl y^^3l UU c^yl A^>- y» ^^511 
^ ^J^illj .C'^y^'^U! y> ol A3 j^iJJ ^ y U^l 


Francois Jacob, La Logique du vivant (Paris: Gallimard, 1970). 
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(O* jr 5 ^' cb-^ ^r?*-^' J-*^0 

JSj l <U»jj j»jl>JL lj t«-L — >1 jt_* ^^jJ^cJl jvJ l (_£ jjlsjl f-L^-Vl 


<> 


KJI 




Lwap*j ^^Jl PaL>e_<Jl ^^-A Lo tcJjjJaJl OJJj Ja_^jj t( J jSS\ ^>cJl 
•♦ ** •* 

psLjOj (. OiJ.5 £~*j .^LOj-^I-pj o jOlS Lgjl ^L^-Vl ^-Lp jjlJlSLl^-o Lp 

Lg-<>-Njaj ^Jl olS*)L*Jl ^^£3 j_<>_*_> p^l Jp-*Jo jUaJ^-Sfl Op c ^p j_0> j-« 
*♦ *• 

.^JjLJL .JdLo jj A*JLJlS>- 0 j]?\s*x-o-) l ^ A JpU j£\ 4_*..wJ flJl oLw^Jp I 

Ua_3 I ^.\ jO_0 J-^r^ Oj.} j j-iJl ^P-p ^^^LLJl 4-)lp Op t Io5Laj 

*♦ 

h\j>- jUaO^l ^pp SflLo 0b^JL>cJl Ajljpl j^JLp LJ ^jJL>j 

.jjS^Jl 4^JjJb>c_>j <lJ_P ^JwJO ^JJl p~*Jl IJ-A { jA ^ 

wLOa ^_l_*Jl lJ_A ^J_>eJO/J Ajp 4<jl— >)M ^jJu ol Oj^ (^r°J .j-^-^l 
c-3^1 . L>-L>c_> Ajljpl p^p ®o!^jj^- mLwwvJI^ ^jhs>- j I 

(.^kJJl cojJJl) 4_P IjjJl olp A-4JL>^ ■* * JI c^Vi 

£ 

P-/ 2 3 1 op .oLwvj^fl Jj jJj>oJ (. . . (, Ij-LSsJl oLi 

oj .^pljjJl s j^j>t jJl ^^3 olj-^>- j»Oj! Liz. jI j_a ftoL«OtAJ JjjJLs*?® 

H «• I 

^-a t LoLw *L.-*-^Ja Lg-tl Lj j_Lo ^^Jlj Lo ^Ji2^>t^<iJl i^^A-SDl ^^Lo>-l 
*• *• 

4-j ^Us s-LzJa - s /a l ^j_p Cbw>00 J-flJ . 4»*_>L~wj^l <Lp 1 <— 3 ^L_t 

^ P 

Lc>“ S J p_^vo jj ^Jlj iJUj>Jl jl ^oL*»oJJ oL^u'yi 

Ly^ll? jj* ^JJl t^p^AJl OJLSJ oij - (( ^P» cJlSLo ol ^1 

p p ^ 

^«»oljjJl Lp ^LJ 1 ^j - ^ I ^ ^ g-P ^ <1 ^ ^|»vwJ c 1 

*♦ ♦* 

oj^aJl ol ^ iS y >^ L jl .. .p}U)Jl J^Lvmj ^p pop jl^Jl 
O^v^l pi j pi oLp*^LJl y>-\ olj-^Jl p y 4jI j j p-P" tf.> ^_pl 

s p P ^ 

.o^jjJaj oi LaOj^j olj^'Jl LJjj t c_jLLj>o lo^JI ol .lJu>- Sj-P 
^pL*jo j-x_; ^J ^j>tJl j_jL£JL <w^_p*!>LJI colj^l o} t ^si pl ^3 
oL~J)(l jl J\ .^jJyibJl UJlj j-^L f>>Jl 
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f, ^ 

pyf-tj oljil jS- i yJl\ JjLSJI ‘ J - 5 ^ J ‘ »-* 

♦• Sb ~ *• 

Ja>- ol -OaJLJt y*^S\ ^UiJa-s^Nij oUljj>-j aI*a»!jj ( j-vJ j 

C-^Lo j A33 j) >^J I ^_1_P ~L9j o j_L$0 ^l^jl J.3 ^Lo^/l 

* t LaUw^JI ^ *^j_>tJl (_£ d^LjwAxil 
^Jl j ^>cJ! ^jjl5\Jl 43 jXA (1)L~U^M l-lSs-fcj . ^jA Oj-vL ^jA 

«* M 1 

J_)j_^j J^>-1 ^jA t^ljjJ! 4-Jj-^J AJ^jALA JjLa t l ^ ; f i 

♦♦ 

.aJVx^ jt isplw? oLUJj ^ ^>-1 £j>>Vl 

* * 

d->N L oJL^-^I i L»j>t-jjJ_» ^x-v2JL> aJ^3 3 ^j>k- 3 iJl-Lfe 

ut 

^1 A]p\ikjL) I J^L- jJl a] a-o j^Jl oJjIjI^oJ! 

?L^-1 j»_U- «Jl—j ^Jls- ^j-i (i^-Vl; jl tp-fiJl 1 l j; : ^ ' 

JjJlaJl ^L*_<jJl Cjli 0 Jj J->*J l o>Lo jJLa-oJI 0 I 3 t 1 J^Iaj 

JJ_< tjJLSUl U_; 4Ja_J J _<Jl *Lj*-\II p-Lf- j-* 

<U _^J| *^>e^Jl o| ■ ^ " A j ) 0~Xj*X>vJl ■* ~ i>.1 1 ^ J ■ 2 Lw^.^...w 1 

j^-Vl <£_*Sfl ^j>/lj t A^-oaJ>- -A_J^ V l i-l-^ljJl tjSlSJL w>UJl 
t-» ji t j_P ^w>«-<Jl L* JlS* oj .a-oIaJI JL^-Vl ^\ <JjJLw<Jl 

» t . * 

. 0 J jJA>xJ I JjJUi Aj 1 f4*i ^ ^ J 1 

^Jj ^Lw^jJL aJ a.v . > aj (1)1 

<LwjLw3->eJl A^>sJl c^LxjISnJI ^Jj A-wwvjJL |t-*l j J> ° c-5^” ^1 ^ 
j. ^S' aJL*«*j jJl ^Jwo-j>x-o j <j| .(1)1 -^j'^ 1 L^jw qj c ol ^ aJI 
^ ^ I I {^Cf wV3 ^ 1 ) «A3 k . j 1-^a^b— 1 1 ^ | w«<v>-i— «- v«j kA_j 

^ * - e- 

olx^ j* (. j-iSli jiS I j*sSs-> \ a-^pI_Lv? oAjLiiJ j\ 3JjJ_p 

(LjXJlS J^oLjJI to j-^aj 0 j-3 ‘-^°j 1 0 1 ) 

*151, c*^ Oj-J^-vi? 03j3 ^J-^° U*}\j>xJl 03wL«_l^Jl oil! ^jJu^jJ 

4_jLS 0 j « 4 ** oL Sj tjL^J^lj t (Caenorhabitis elegans) 
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3 J C OjLjJl lju Jsj>- ^J>-j LjMJl i^j d*J 4 JL 3 LJI A^> ^-*-^1 J t ^Jj>xJi 

(Arabidopsis oLdJ oLJw> Jj! di j !i-^L^jJlj 

diJS £_d L> oLpj— j tjjS/l oLJuw? Lo-5 tthaliana) 

ajjls cp'o ^ j >~ I c*ULi 

I y\S rfr ^l pL_UJI La'UI cp o-uc; oLl^/l dJUS 

jjUJl Ij-Uj jt (»-f! oli' IlSUj : ^~5 Jjj-d ^1 c-Uo 

^ y* I ^3 ^ 1 ^ ^ d| » bww^c-l I dj d_ 2 »t_j A3 ^«^«/Q»j iaj33 

s« 

d^dJl _ Ajj ^-^-L! ^^o-^^-ll ^ ^-^jLoJI^ ld»>“ 0 ^ J* d d? 

^_p ^^Lp <_dJdS* dJ Ldt-d j_Aj .dJUi ^^^JLp dlJLoMl d-^-l 

J^P d* >s-d 1 . A_*_j AdS* A3 jjx~& ^jp Cd>e-JL> -L-oj! ^^wo-P .^aL*do| 

p 

0 ^oJJj t A^>j>tLoJl odA y .jddMl y ^. j L* IwLwa ^v^p j^p 

** 

d) oli t^cJl ^ £J> tJJJj 

Jjd-J 0 j-oL*_<»Jl dlL jlj ^d>- ^1 dUjd 

A 

AjlL^Jl ^^1 p J : : l a > ^ Ml yy> ^J Lfjli t l^Jli y Ijl^adl 

p 

jl .A_d- yy^j y dd> AiJdSUJi oLdldU dptu^Jl 

M J C A-olJL>- A_^o j^_^,.a./Q oj jj I L^_A3 1 jj ^J diJ^ o^l j3 C-oLS" 

p p 

i_p 4_do ^dSI ^pLdsA? j i- v 2 _d M I jM di-Jd_3 C Ja ^«dv*> 

d^ld->cJl ^Jww-LwvU djUj>Cj J_>tudA)| ^Jl A^M^nJI ^ J J ^J>cJl (jl^ L diJ jj 

P 

^^*0 l-Vj l ^j! 1 C ^wdwVwl-^VwLJ A-^P" l. A */3 1 I I ^j.S' d»W^ L * ■ •*, A ^ «W»dj 

wL>d>- j ^' h )\i>*Ml ia ^j-Ldo j»Ml d^u ! (Jl5w>Ml j>^> 

L y~°j t odjdp ^ jj I jl .^pLd/? dLSCdw^o L<w|j 

-dpi j tOl^>j t Cdd3 j t dJ y>t3 j t oj JAJ cJl^ JL3 c Lp jj 

p ^ 

'dr^ -V' cr^j> tCoC^j lifcjy" 


> o^Ip t L-^p- j j ^ ' ' A c •* • *'^ ^ (ji?) 
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j>*j LpxjjwU JjJo 43 ol^^l - ijjj 

O J>- UU U>tlLa JjjJ . JLJI j aJoLwJI J^ ^^LuU 

IljL*^jl>w« L5LiwoJ jj* jj^*Jl ^3 al5\J c ibU oULfcj aJ 

*• 

.^L^-Vi Jp aJs^j ^<iJI ,J^Ljl<»JJ Lx>o ^51 

^3 OUj^aJl a! Jj>eJLojN SJjJp O Ll^ la j j ^ jg ) 4 Jj>“l J <1)T ^3 J 

♦•1 *• 

^ " - - ^>- C->UI y+>-j t LL'ljLj^ 4 **iULLg3 .l)Lw«j*!>U alaI J ALwJi 

^t3Lw<>Ji Lwvg_>r y* LajLll^-I o|j .oLw^jNI Jj 

olfilLo C^Loj^j £-toi 4 ^5*1 4 ^5! <aj[aa \ j^A Jl ^JUJl Jp 

L j^j>*-a L^JLy ig x> j 4 }Ui ^>«J I jl£Jl JlaJ .sUL. j 

. JIp ti LJLa>- 


o>l lj c^xJl a:IjjJJ a-J/VI oLuii! Jl 

Jjj_>ejj! | Jl* 4^p| j J I J A^pl * «,&.} i L^Ij 1-~-U_) (_£ jJ>- 1 oLjoJLJ olJb 

oL*^Ni t (jL>cJl 0 j_& .oliLJl j! oLoJ^ll jlp 

1 *• ♦* 

^JJgj^ 4 0^3) Lj L vJ 4 Ajj^iJl^ ^pAj 4 4-lx>0 Ajj^-oj 

Lj j! j/u) Ll_^ jl (M) «olj jj-»Jl <J>*^» 4_Jlp 

L^LvJ>-l jJlJbT (jl>.,...AJ (jlj-^>tJlj oLJl jJJij (^oUjj-oJl (J 
oLfiJaxJl kiiJLj ^ 4 jj • (OGM) ! ja J5l jl y* y ^ y*^ Lol jj aJj^j 

4_*3 ^ ^^ ^1 ^Kn >s j ^ JJl l)I*-^-woJI j-&j 4 oiJLwJL ^_***_*j>j JSG^-j SwL>A->xJl 

.jjJoxU j^jJI 0 A-oL^oL <LjI*l*JI a-pIjjJI o l *? Jai 1 1 

f. 

^Jlp -i . « ia " 1 1 ojL>j j - ’> 1.....J 4j^^_>e_« frL--jii *^ulla t, J 

ur“ aJ yJL^A w’Ljj^o l ^ ^ ^2 -A* Jl JflJl ^ 

•ur* - l/ Vrj^ : cj“' Jd>^' (*) 

Li-O-jJ ^.^3 ?-l C jl jLj (, ^>- A-i-s^P ! oU jjil ($i?$s0 

,A^>- >L>- OjIj 1 
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5 LjJlJi 2i JULj ^ >1 oU J>\ v*Jl obiisai 

♦* 

oULJ ^.pLwaJl _ JLowaJl ^^-Lp jL±L^I jli t ciUi 

«• «♦ >1 - 

.LjjjIj oL^I J flk-l oUjjJI 


Uljj 4 Jj_jcoJ1 jj-J? j»AjPj oJuli J jj>- oU^UlJ! 

^UJI ^Slj ^ oj lij uU t jJJJJ .^^LUIp ^>- ^ 

^ ^ f £■ $. 

tULw^l j .LojL5 Oj-^j oi ^l*Jl jJi aS\j^\j 

xs\jj ^l^S\ ^ Jt} p vou>h ai^j\ j.j£i 

L^jL>-bo| »l>“ I ^Lp (j? c^iLUl wLid Iw\^a^ 

f. * * 

<uw>l jL£ ^ <_$ JUlj t(Terminator) « ^JuJU j_a L-pU U ^l 
^jJ^p J-a j- J l * *** ^ ^ ^j-," ^ k - i ol 

oi jlp r^L^y\ jip «i ^ ja^» 

tjL>- (jl ^1 p .Ajli ^ ^JLjJI jia^ ^^Ip jjai^l j_A oLJ^/I 

Lg->j <loUL)I Jl^LJL^JI "V 

' Aa * ,Sa c^' ^ oL ^' o* ^ ^ ^ 

j^-p ^jlij LgJ 4 LJIjj 

W-i 



ol Oj^ j ^ ^ 

p p ^ 

L*)\i*- j c jL® J t 4 jI ^ U<2-*j L^m^j 

LjU/yi jl ^JljbU i^^Jl L^UJl pU^-L o^JLj 

^_1_^_a^w<kJ I oLi ^ lJ-^s-Aj . . . j\ c-jU! y*->- C L *^M_*_*_*>J l 

CjLoJiLll ^LwvJJLwoL A-flJ-jCLoJl o j-^-SsJl <U»^P^/I 
Ja^a jfj 4 -L^a^w^ dllj l)1 C y 3 ^ j *-£*-*P ( ^JajsX^j^ 

^_p cu>«-Jl I J-o^p! j-a Lj J-J-sJoj tLgjoL5Loj l ^ ^ a > oL^Jl 

^jJ M jl l 5' .^J-L>«Jl 

M ^ M M 
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U AjijJaj 3 jJi>- i**- 4 <-£^ t IvSjI jl ?(jL~u>Ml 

*JLLb _P ^jljLt ^1 cl j^j>-\j ^ ji-Jl I jj JaJw« 


? jJljJl iaJ^Jl ^yljjJl L^jj! 

£• £, 

C 43 j~*_i! 4j>t^JL> lo Jj-o J^_> 4_s y*~*aZ> jjLS"li tl-obj! JJLl 

£ ^ ^ 

Jfoj .gj>\ j Jx-lo ( *>^» >*> L. Li^-I y* L * j 

1 JJLJ .^L^AJLwv^o ^_L*Jl 4j>*_ ( J^ -t » L<*j ^-6 -^-lJI <Ul_>eJLi 4^Lsi 

f. s* <1 #> 

(J ^-^Ml 4^3 o 1 Jl>*j 4_w<*J_p 4-L>5_^ oL*->-Iju 3I vw^LiS" j_>- ! !>->< 
^iJl oL>oS/l ^Jp . _>&_> L« 1 J-P Lo C IXo_P OwCJLo J+S* 4-3 Mi Ml 
2jJj>- \j*s£ j j r ^*}kj ^Jw*Jl J_>- C)li iJ-Sij . jJaj>cJJ oLjNI oLj>- 

p. 

**-3 ^jl I ^ ,3 I 1 — L^cJ I («J I l»^«J t ^ I jjIPII 

oLp* ^JJI j^>-! jJI oiJMl j \ 1 oJj>tj *L>-Ml a-Ip 

^1 ?Ll*J| dUi ^JJl illi ^ jiG .jliMl 

P^-W*U ^SCo*J Jjb ?4j Ju^3>tJi JJwO ^j-J3>Jl J-A ?oL->iJi ^uJLSsJ 

♦* *♦ 

^ia-wwvu 4 j>-L>- 4-wJb Jl>-I c (_£ ^iM! oUJl t j^UslqJI /ptSsJ! 

dUj ji ^ jlajS-JJ 4^/3 jAA t^_>b -L>tJ 4jl^>- O 4^pJj>* 

.J^JcJl 4^jb SJb—M 4l)JU>- 4 jw? Ml Lo oJUJl>Jl 

*4 

M I j-^5n J llJ I ^j_P (J I 4 _L$Lo-j M L>- M I ^-Lp 0 1 

p p 

^1 t jl^<»JLw*(L> AJl^-'^kj L^JsSnJ <. oJ-JL) lj6>3jJ >- j jSb j 4jl ^wLj 

*4 

^v-Lp ^iyuj ^*JLp Ji "!!>i3 ^_A oL_>Jl jl .SLs^Jl 

Ol-^-w 0 ijLwvuMl pUaJL^I f-L^>-Ml 

»♦ % » r *• 

p 

4j>-^Jl t Ai,yg,^<u tP-L3>-Ml /%-Lp ,^>tJl jjliCJi 4»^»|j3 


^jA ‘U5^w ( > _^-*’ L« JkS . Olf ) 

Marc Peschanski, «Iconoclastes au service de la science,» Medecine (3) 
sciences , vol. 17, no. 12 (decern bre 2001). 
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c 4 la la.>wo 4_>Jj Vj L» oLw>tJl Cj^r > ~ {j? 4 u?^ ‘‘—^^-4^ jjJJLoJl 

t* «♦ •♦ 

^LJL L^-p j ./a 7 5Lw>Jl jJLp J5=> t jt-Jli o>-j 

j-vP k_i JlA oL>rJl (1)1 .<C-^a 4 Jsl>iJ ^3 43 j^_oJl 4-Jl>*J 4 »wjJJwA C^UpUL-*! 

^ p p 

ip-L C 1 ^LJI c 3Jj>s-A 

*♦ 

(1)1 ^JaJL^o ^5l (_£*AjV 1 cJ^ <> 1 p-J-P^ .^JjllJl *> 4^jJj5"c-£ 

(1)U td)^i?*>\il i JlqS JaJLj (J^AlaJl L«5 j c 4w? J*>Uaj U>-j^o 5 ^>5 

■ j g Ja 1 oLj>xJi j ^*p ^jAj |+5p 

(^iLS* t jl 4-s^> ^JLoJl cuLo ^_L*«oJl (jLj^JaJl I Ja-w*#^ 

'V cLUj (1)1 ?oLw*tJl (j-p (jLwjl j^SLoS OjSi^j 

* p 

j_*^^3j5l *1 ^“ > " *1-^5J“ 4_Lj yb 6 ^JLaJ 4_jL?-j (1)^3 (1)1 ^5-0— > 

oLJl iijij <JujwL>Jl pLp*-^! <LS '^k^' s I 1 (J j^lxuJl 

L <LO 1*^23^ 1 ^tJl ^2-oJl l^_*_9JJ ^iJl <LJvAlJl 4 JN 1 J .(jlwLwoJl ^i_P 

^2_^_; d)l 1 - *>- ajo (1)15 Lo lfl-^a-> -bu ,♦— 1 d) L*~»> ^ Ls c o55xj (1)1 5l5jl 
tjljJLs oV t ol j_> 5_>N 1 ^j-SsJ .35^1 4jL>> ^_Lp \ j-^osJla 

*U1p jJ t(l)Lw-S?l (_JLp1 ^ .4ilj y>L ^ l C l , ll-^ ^ 

*+ 

^jJs_5l -S' ^AjjJu (1 ) ^3 .iil I ^L— >-^1 

f, 

^yJn] ^_p! 4-5^-p j/' 0 ^51 1 -La ■ 

Ju^ jJLoj .^iSl 5j ^ 2^0 dUJ5 o-5jj t ^5U ^51 1^3 o^l^jl 
*^jLax>J1 <^3 2J 0 -->c-J ^W2 L> (1)1 1 J-«P~«A~A i3l 5 j 1 pJUJl 

IjpgJL^l U3^ 4 JpS>- ^ ^^jLoJl 15 a (J^ 5 Ol 5 Aj»Aj>sJ 1 ^JuLvAf^Jl^ 
^j-Ss^^Jl ^jji ! (Jli LoJJ^P {* jj ^—3^1 0 

* p 

4_J_4JL; j-y2->cJj> N pjL^Jl 4^j^vvw« (j! . j-*P ^-5o3jJ! (1 )j5o d)l 

p 

• L?*!AS , -'yi d)lx^ 1-^-® Lo-> ^5v->«-Jl 

pLp jli ,i*jj(i JuJl ^ J^p-Nl oli^U jlj 

p 

< 3 . • ■ ^ O yi j£* 4jL^-j ol5 k ■ Is 1 J Jlj yj ojjl>o JjjL S «^Jl 
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p, k 

— ? i— O A^J^ ^ ,..,.,,, A ^ Ai«l^ LmJ I ^y—y^i I .f3— v^,) V c *Lj>-1 ^JLp 

^ p 

Jyj Ij-^j-^j (j“d*^l 

P £, 

4 I ^jA ^ > Atm tf * I (_)1 ft J ^ bX A < > J '^~ L »wwwwv*>^/ 1 ^j*sP “"^ 1 _J ! 

4S-&J ^3 ^jjlxJl oI . o j_j J uP ooLS" cj\ ^jJj>cjJl o'! LoJU^ 

<y f-*Wi ljl« t 


Otr 


P ^ P 

,jU!l ^Xj'yi ^Jl_ ^»aLI Uw^y c <pLs 3^J| ^.i^lJljjj 

-LaJ .^^d-P 0 l*-C^o ^-Lp ^W‘/?.-o3 — j m <ji ^ j^jj (_^jji j-ju>tJi j| 

Ml toO-A*; I^iai 1 (v-fi; (1)1 ol ^j^Jl C~Uj 

^Sv<kJ V 3 yL A^lai (J^ 1 Ua-s-vo ^P 0 L® l-ASd&j .4j^l5sl>3 Ajjj 

l)1 'V 3jJLJ! A-^JaS <i oj. .~C>-lj CU3 j ^^3 Lg-^^ >- j AJa>-*>Lo 

M 

0 yiJJl ^3 ^JJ^>c_<jJl ilA Ja *-oJi ^Jl Aj>- jJl .» «/? i Nl OJj>u 

J^asl ^JbJL jJt A_jj ^J l iaLaj LoL^sj (jjj A»>- jJL> 4^X*JL<)Jlj 

♦* *• 

Oj_)l_LaJl <JjL>- c jjJuiJl l)l-Cwo ^y J . Ja. ■NJwv J Lo ^_P A_3 j_*_oJ aJLj 

**■ 

jjJa^ 0y j~* L* y> yJ oJuJ^p o>>-j jj^^^ScJl 

yi ^ jSfi jju jl-pNi dUb yj! 

«>Lw«jJi oj^j dy . 0 ^ydi aJlu 

*»— i»J— > 0^ • ^* ^ L^ ^ ..<.i.»iv»a— ) ^ i.. l 1^0 ^ l..^ 1 A^wt^A^d Lj A-O^j.^' 

p ^ 

^ms^la (j^\ ^~a ^jlia*o 'y c ^.aJ I ^i_P 0 j+m+S' a_& ^ dw<)Jl ^Jl 

j^-P c Aj>t^_^o A^Lo dl (* j^a ^Jl diL Ajaj>-t)ds (jl .^* 3 !^ 

.y_^wj2j a_>-^jji ^yp a^^i ^ x^ji jj) *,/? Ji ^ c d^Lo jLcJi A^^jfei 


Alexis Carrel, L’ Homme, cet inconnu , pref. du Prof. Robert Soupault (4) 
([Paris]: Plon, 1997). 

.(1935 fU U^Sl! iy*Jl) 

fr 

..La_VxJI JU^ »Ljj jl ! 0 Lj (ijf) 
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SULi* Jl Vj aIj'lLc Jl jl j Ji ytj J I 

*• - •* 

^-p oLw»Ji ^j_<o jjjJi NjL>t^o a_JJL*J1 JiLL ^ l ^^-^l t y 

£, 

^jJl*_<>Jl J-^3l U-gJ A>-J 0} .AjSCo-* A^LoISsj AjJ}j £-**>jl 

pLpo! Oj^y c ^-^_jjJl ^3 jt3 t 1-L. g-J .oJ-j%X_p j ^-> 

^JLp AjL Jb N J l ^ g tf Jl ^3 ^JLp AjL ^Jj? (1) J-Ssj (jl ^j^JaJl 

^ jS>- j/ L j i f-Lj-uaJl ^JLp j^° 1-v^j I aj jx>jl ^L^SsJl 

dUJ JjjliJl ^ jJLJl jj^LwoJ Jus^LiJl Jl>tJ1 ^^J-p 

jJ>-T jl 1 -^ 0 ^j-^ 5 ^Jul^L^J} . Ij2-wo-P ^A_>-IwXj A_L>- 1 JJLoJ 1 

* * 

^jJl oLj>jl ^JL*J Ij^J ^jAl^a Lajj>-j jlXw« <- J z.S 

^1531 J^LJL^o ^jl Jjjj jAJj JaL^l y> Ja^j J5 jj .Uj Ja-w>tj 

jJU^ Jt5wo ^ La» 1 Aj>L>-j L>t^lo t aJULSoj Lgjjj aLLo> ajjIJ y° 

cT*J • 0 L .. ^ ,. M ) i ^ I & i I A ^ A 1 I ^ (j3 ^ * T^2-« tf i » i aj 1 ^ ' O * 1 1 1 

^Jl JUJl JJ L&-J . Jl tfaLJl p~S fcUJU J‘L>jJ)l oL^UJl 
aJL> jiaj ^_^jJ 1 JLLtaj . ^_pIjjl« j^j y> cjL^l>jl cLLL 

Aj 1 L ^ 1>— »1 ^ 1 1 t A«*»a>A* 

»• 

iw>2j jJU jl .oL^Jl J-&J t A-wwJlJ I jU»l ^ <juyc}\ J jL>cj 

9* 

f, 

Jj>tLww<j 1 ^ocJl jJJ^ . ^SLJis>- ^>L>-I - ^^iaLo * ^3 5 j>Jl 

Aj2-^wc>j I ^^^ 1 1^ • ,<^i? ^ l|| w*w^ > “ jl 1 ^JlP A-^wL^^j Aw^«>wQw^aJ 1 

(logos)j 5L>Jl ^ jLJ\ t _ 5 XxJ ( I3io<t ) (bios) : aJU^j jj^>- 

jl5 ^_)Lp jjt ^JLp jl lil .JlaaJLj aJL^ aJ U j (Aoyocr) 

AjljU ^9 AjJ^j^J I A«oAS3! L)\j .0 j><Jl ^^LjuSj^l ^Lv^Vi AP 

jl jH LgJL^l 1 c^Jbcol Ji5 ^Lp jwUI j yL 11 

^_j p v2_>- ^3 ^ A^j>x_ll ^J^ljoLSjlJ ^>L«Jl ^_L«Jl 4 oL^_>c_)l ^—Lp 

f-Ua-pl^ jr^ 1 1 j-^^P AJ^Sjl 4 1-L>- AJLw*»lj3 c j^y^p 3 

^Jl a^jJL ^^L9l ^jJl 4— Aj j-*jJl ^y* U^^Llajlj .oLw>nJl A-<i-lS3 ^aJaJwO 
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* * 

I ~L> J_>- Laj J&S ^Js-\ **> (. ^>sJl jJlSLSi 

<• j-s^L>Jl ci jJl ^ .aj^w>- _ ySc]\ ^ Lg_Ji cjo^ JSLLoJI j 

*L^-Vl ^-Ip ^^^Ip jjjJ jl AlLLkJl ^yo ^JlS” Owflil 

^Jl ai ,^>^1 j*? l»j-^ 

- ♦• ** 

y^ (*-U yj .J~& ‘Q-J>y 

^>Jlia-^L<Jl JjVjJVl dJUi oli tdJUu i]L>J!j ,ajj^>JI L^jJjj^ScJl 

^lp I ^2>-l J J-L*JJ *Lj>“Vl ^J-P ^Ala^/a cjLSLjJ j[j .btiij \ jja\ J fl.]g j 

p p 

jJ— /s (_£-La (_jl ^jJJii) jwi toL>Jl j»-^ _>-®j t ^JUsI 

IjiLlaJl J^jjl t jVj^LjvxJI *L*^-'i/l «-LaJLp (1)1 .ol_~>eJI ii jJUi J^j jb> 
tJiji * Jl ^ Ij-ii jj Ji (J^Vl iJU) oLw>Jl jJai^ j-P 

*4 

V- ^ LT^ ‘ crys* ‘ U^J 

t^b (*-f J V <_^l ('-S-b >tJ S L* t>* V^ 1 

jLvJl ^0 Uj t . . . ^ jjSVl I ^ J ji to! yjl l^ul® . *wJtP k^Uai*- 

*» «4 t* 1 

p p p 

lo (i ^£yJ>dl C-F 5 *" 3^ ySs^Jl L^-)l ^ ^Jpf“l • 4^Js2X.v*>i L* .Ju*3 P Ua 1 *.a) I ^1^3 

ji ^^Jlp 4_) oowU.pl U ^julpI LiLk^ dJLLi oLvJi y* 

•*> ur £. 

L->- ylyb^JLJl jj jj>x-jj c 1 , la > 0 .. ,1 I 4»jL^-j 3 * ^-*^1 

•• *• •* 

< — *. Vi <L> j->b_iJ! jLv*_>Vl 0-0^ w^L*_*^Vl 

•# «* 

fr 

£JJ» p-$j> ‘w~- Ujj jl - ob^' drb'j- 5 -^ cb^J' - f-4^' 

jLj ^Jl <L> jJ ^ j_L*J! V ^-«Vi jl . j_flJl 

p p 

^Vi LoJ| tV .^J-*Ji ^wL Qjj 0^>o wL >3 jj ji jl Jiaj Vj c ,>»-b^.->- 

Lp^-p -Lwo I ^ j3,a j^sjL> j-^p JuS'LJiwoJl ^ ^j>-VLi ^_L«jo 

^Jl oU^LlJJ y* tiy* sLj>tJi a*<*SS i ^-^- a J y>- £-**3^ 3 

j3 J~**> J jJboJl \ J-A ?-L^>o 4jCs^IaJi L^-bP 

oLjJilll ^IJCLpI j oLJVI A jJ>\ 5 jJl>J a «,<?.,$ 1 4JaL^>-Vu5 

LaJL^j o:>l*Jl ^ 2jJl>- tijjJL Jl oLj>JI ^^Jlp 4^wJi 

.L« 43 ^|^snJU>»V L^J t^3^X*uJl 
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S^yjLxJ*-! jU •» A :5LpeJl 


?oL>Jll 


^ij* u 


; ISU 


1-La S oLw>Jl ^.aj J l L as- ^J^LJl f jj> JuA 

L-~jJL cL~-p yb ^JUl Jlj-Jl i-iLi .aJip ^U-^-'Vl JJ j-p Jloo 

^jJ> _^Jl jp £jU- l— > LiLo^-j 

oL->*j! 0 } .*L^Vl ^-LoJLp yo *-^i-wJLp /jjj^sS ^Jl a-w~jJL 

Cw>L^ 3 L)L>^ L^-9 j»!jjJl ^J-P *>Us> y>Jl 

v^'j Siljl ^ jt ‘■LfjZi J—S' ^ J* .yljJl *U- 

L>L>-Vi ol ?yU- J jJl ^JlxJL! jl <x^JaJ 1 e-ljj Ld LJli*- Aj>-L-Ji iJjXj 

J^yLdl oJ-JL*J cAjI-LJI -LvO JjcJL^o y>d I y$lS3lj ,L>w^lj jJ> 

«* 

* * «“ t » *■ 

<—■>,3 P ojljj>-l -L>- y y] yA^ .two ^JJL>- yP c ajL-o-a! 

.^LoJLA^l jS "! ^^^>0 ^^>cj Lo-s 1 «-_3jL*pO y— j2j ^£y>o A*-Lo-P 

.SL->*J1 <—4j j_*_> <J^L>- J-> ji LJJL-a o^S" ‘■Lii 

j%JLp Nj iLuLwo-d Nj 1 pL^- 1 yiLp ^ J ^ jUaJLvvJl \S>\ j~* y° j-^ 

oIIa ji y® • L^-" jJyj^-s L>JLp Nj t L>1 jj y!lp t a^-J^ 
^-JLp Jyjy j. Ajl 1 -La yP 
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jSj djii\ ilJb J dJLJlSLJl 

♦* t* 1 

jUI 1 1944 />Lp _ r 2J JLs j .* JjjJ S^‘U- 1933 >U 4_1_Jo 

Jul jJl dUi ,? (0 «;UJl ^ U» {^ '. y*J&J I ^ aA ^ * 4 I 

** 

i AjLJjj ^JjL> ol <. S\-j>«Ji ^ jJl*J ^L/ajU 

^1 cJLS’ ^1 j (JL^ ^ villi ^JjU_« yk , J dUi j 

•* * *• _ 

C/ 3 

jla^ ^ cijU-JJ Jaj.<JI jjiaJi ^yi ^£>J>\ ^^Ipj 
kjJJS cP 1 ^ *L^^^*Xj Lw*1p ^-^Ij La oL>«Jl (1)1 Njl 

«* 

.Mil _ 1 1 ** 111. -I t s'* * . ^ l fc. I M „ . Ml 

O )/ jL*JUIj .-sLwO^Jl LjL> J^> LS J^> 1 ^^0 JL) oJUJLP CJ 2 l>^ ^ 

•* 

^<hJ N 4 ^ jJ\ J .j^S\j j£\ ^ A ) yP yCi oL->*Jl 4 CU yAJ J Jp~ 

£ 

3ji.-L>tJ 4 -JLajJI ^J-p 4Jl*-*-o iJl^LdL^JLS'l ^j»P (1)1 JL?-1 j j-fy*** 

t ^LoAiJl ^Lw«jjLw*i1j 4 ^l^j'b/l ! ^>xJl ^IXJI 

JL^I 4 <-Jww>xJl 4j>dL*_oJlj 4 4_^J^>eJl L>^L>sjL> 4w«.P*^LlJl j 

J 4 <L4l (J^LjJl l^J ^ Lfr*.^ J ,^Jl*Jl ^yA 5L>JlJ 0 Jj Jj>- 

O^H dj->* tj-?-*-* JjL^j J ^ (j-^LJ 4 a. i 

•* 

L^l <U3^L>-1 j L°^d (l)L»Mj^fl l ^ fCk la >/7.> C-*ljpVl 

Ju^-1 { jA \^yp\j3 j>xj 1JU*j oliJ^l Jl As>~\j>- yo La j .<L*a jJl oL>Jl 

£Lj* i)j (j j-^-ll (^Lp ^XaJ .4^w»^>L*>^1 ^lLl^VI cLLLj ^\ ^ i 

JlSLi ( jiic^vwj a-U>-'yi pJU wJfeJla) ^aJL-«jJ1 ^JLp 

^j-wallsb Jui qA i^L^Vl 4-3 jU-J( ^1 

J* -J-$-~J' / ji; <y^ aS jr~£ p-UaP | (1)1 

bw& JL-LkJu j-aV 1 (1)| . * la ll Jji oL jju ^ j_*>» jpA K^JLi pu SL^JiJ 


Erwin Schrodinger, Qu’est-ce que la vie l (Paris: Seuil, 1986). ( 1 ) 

.0967 »*U ^Jl SJU^l i*J*Jl) 
.^(m3I ^/u™^ ^JLp ! aJLwj (♦) 
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( 2 ) 


iijjj (jl oL>«Ji (jl (jLwJ (JjL>*Jww*» J C ApIXAj 

y* J>wLP ijtlA ,^jaiaJw« ^Oj^j j^jP Ow»A>eJl |*J-*Jl (jlA-^« ^3 I JLn^>- 
i jJi cpLo-NI ^*-Ip ^jjU yty oLj>JI j^jc! o j/ jL>t^Jl 

Lo AojAjSf ^Jzi\ ^lx£Jl \yu <j! t d\i Ju 
AJj/ jJLJI ^jL>- ^JL ©L>Ji (j-iajw© oli JJ <u**jJL . oL^vil 

^JJ^-wLa AS J>jlj jJ ^ ji»S^ <jl«5j .vJ^lAoJj>sJl ^Jlp (3 UflJ *ljj 

4-o_LS^ <J jj>- Jj-aIo Ol ’ *Ajli ^ j-L*Jl (jlA~« ©L*>*Jl ^ j ^ i^o. 1 

A y*- J5^j (*-iju o' <-r>H tL^'ojw*' y\ oL^Jl 
jt- o' 4 l$— aj j*-L«Jl £JJ OJJij t^Lpj jAf 

pl> J_^; cUl ^/y\j . <3> «^JLSUi OJULJ Jik. UuyZ 

<jjj>cJ^Jl ^3 Aj*^J 4 (jL^LS^ d - ^«j Ai t ’LzS' <jl jAP ^3 

^LJl c_^-^Ax>Ji <j I ® qLpJI :4jjJU' J 

♦* 

<L*P ^Jlo L->*jjL> Aj jj>0 jo jl jA*Jl dJU.5 J^2L> AJ*P 

JjApl ^jALxJI j jJLll (j- 4 ^Lt-Sl e-i_vajJl c-Lw^l *JLp <-JL^^} 

•* H j 

J UL5 jvJU i^U-j cii'JoT *U-Vl JLp ojj .:L~P,LJ' 

'■-^ to* <oO?A^ jij* ^^ > ‘ 

• V^jLJ'j SJLwI^I :-y.j Jl 


i_*s ci-^d cs^obiA J^rj v^A' cs® olSj 

•* *• •* v h ilT 

* * 

A3j (jLS* C j5 0 -^. J ^-*3j^j ^PAj L*pljj L»A^o AJLd-y3J ^^<»JLp jJ 

p p p 

aL^->-I pLo-i-p f-Ls^-dLo ji ^r°W t ^j-JLi-wo LUxp aJ^^i 


Andre Pichot, Histoire de la notion de vie (Paris: Gallimard, 1993). (2) 

Claude Bernard, Lepons sur les phenomenes de la vie communs aux (3) 
animaux et aux vegetaux, bibliotheque de textes scientifiques (Paris: J. Vrin, 1966). 

.(1878 fl* lSj^\ AftJall) 

Ernest Kahane, La Vie nexiste pas (Paris: Editions rationalistes, 1962). (4) 
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0 -JL> ol A^A^o Z\jj}\ ^Ap)) oJiio olAj c 4J 

ooAAjJ! kAj y> ^Jl ^<Aaj otS" . n^^wAjAa |>Ap^ s^Lo-^I ^Ap ol 
,0/0j>Al (jU-W^n ^3 4jlOj>OdA dwvvAjAAl 4^J J^\ ^Jg.V.vvJ A» jl ^lp 


*dwdJA Jjj\S j/A t djLij-*vJl <dpljjJl <d*jJdgJl j jjbj J A^l^Jl dwlAj 
wL A j A/3->l ^A*Jl oLS" IU J_i Jl ^3j .^1^.13^ I j 4p|jjJl ^Jl 

dwwOi J A>J I dOUJl jLSol ^1 J-S^ 3 y^> j-A ^J-> Ja ^ 

P P 

ol Oj^) ^AwA jJl ^1 O^ ^ A.*.«i<v. ■< > ■ I I 0 ^ -A.O~^ ^^0^-0 ^%Ap ^ 

^Ap d-j^A>-looJI d-oLS* .(*A o j-aA^ooj oj^ ^ yaJ A dAxJ^I o^ 5A 
ol JJ cAUAJ ijjij oJA iilJuT ^L~JI joAAJIj ,L>-\l 

_ 4^31^/23^1 o Jl ooAj ^s^ 2_>A 1 d^jL^_>l Adw>- <0^3^^ (^ AAA .^d^Aw 

.^jLA ^-^vJI j»UaAl 4 jL^j £~a d^AoAl 

t jAzdo ^L-p-'Al ^LJLp 3wLp JA? aAA ^°j 

d.~~J o^AI ^J) d^wdJL) oA>AA c L«Aw iwjLw^»^l 

^IjiJl ^ aI Sj J> J ^pjl jSIPJI jia^> jl .^pli Lj^i* 
jl (. OjOj>AI ^l*_w)A ^ ^-Jl j^A*-d oli*>UJ! ol» * AjAj 4-d/jj>eJ! 
^j«-wvw<>J| Ol (.. .) .oL>Jl ^ J) j Q a ^ 0^1 (jAJl <. ^L*_wSl ^AJu 

p p 

N oL>Jl oA oI^opNI ^^Lp j j> d* 4j>* ^il ^JJI 

^Ap ^-/2 JLAj 4jAJl Ol Aw c ^oAp p-A/ 2. A-. *i-*^ 1 La^AxpA o_>- 

/ 5 ^((4j jAwA dJ^AplAj 

hO ** 


^j>iJ| { vj_jLSCAI JIj^I AJjA>t^ olJ ^jLo ^■1. I * A " 1 ^ I l 4—wkMW<w) A) Lo I 


Henri Atlan, La Fin du tout genetique?: Vers De Nouveaux paradigmes en (5) 
biologie: une conference-debat, organisee par le groupe sciences en questions, Paris, 
INRA, 28 mai 1998, sciences en questions, ISSN 1269-8490 (Paris: Institut 
national de la recherche agronomique, 1999). 
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ci^LgJl ^ I („) I ( » • • ) ® : J^L J*\ >* i>^'_^ 

♦♦ 

oN_jL>«-^ (...) ( ^5\J t o j-^S oJjli Ji ^-4- J J-* i g )Vl j» ^ 

jl jlJ >Lj_iJ! ^1 _^aj JLsL>.SM ^LLJl ji jjkl jJkJl «JljjL^I» 

Nl (^fJJl ^1 l-j <j*p jJ iSj^^. 

^jli. Jl _p-*Vl L^l ^ lJu*, ^ t (!S) iJl^Vl jl .^ijUJl 

♦* *♦ 

p- jjp £l* * o*^- ^3 1 4-wwJL> . *lLLs < 3^o ^a ^*S"I -^S"Ixj ^ t t-\sjj>- 

+ (. * #> * (. 

! jj j! Ls^j j-^-> 4_1 jLl> o j-^-* b« j-^-a-a c--~«-^-J oLo>«_)l jli l ^Lw >- j I 

£. * * * 

JG>-jOj| t 4-woJp ol J^Li 4.yaL>r3 La j ^ A a 1^1 C^*J Lgoj *■ LL^-<*09 

\ Ji *L^I j^Jlp ^ y, J? jj* jjj •j*J-*Jl jl-L» ^jli*- ^il jJl Jc*jij 

.^->ejcjl j*Jo 4jLJL>tJl 0 j_A jl ,ul ^1 ^3L3b 4_jjbjo 
* ** •• 


^ oLo>«Jl ^J-aD ! LJla _U- a ^Vlj-al jij-w>- (J^L^vjj 1 J-SnLaj 

^j-laj jl ^5 jj>»Jl LJ ?4-s^Jl*Jl jlwLwO ^jja <. J +,ab>- l^LAj>j 

j| .(. • • ) cLo>*_L! ^o*_Lp c_Aj j-*-j ^ ^ j-Jl JL>-j^ j/ <uSl jU^ 

p p 

^Jp jj C £$l jJl ^ ,<uLaJJ1 jZj y>- jib < ^ ? A 4jl>tJ LwA jj_L*Jo 

p p 

^Jp j-oo JjP 4j>- y~*La 4-ojp ^3j ^<jaj j! 4 jjjw2j ^L^-'b/l 

oLw>cJl jL> o jjcsjui jJJ^ j t S j-~z£ ^_a oI^LajoVI j| 

p p p 

^jjlj AP^-<jJ>x^Jl jl .^j-xJl J^P 4-o jp 4 JIaav« CI-wwm-J 

J-wLj^aJI ^Jp ^LoJLA^/ C-o wL>- ^Jo>eo ^LoJ-^Jl 4pLo->- ^jJs 


^jl -/* J o— ^j-o ^^jLp <_jlia_> (JljJP-l jl 4-^2-wvJj A-f-Jj . Oi^) 

.^**L*I ^5JaU jUai 


Ernst Mayr, Histoire de la biologie: Diversite, evolution et heredite , le (6) 
temps des sciences, trad, de I’anglais, Etats-Unis et postf. de Marcel Blanc ([Paris]: 
Fayard, 1989). 

Gerard Nissim Amzallag, La Raison malmenee: De Vorigine des idees (7) 
refues en biologie moderne , preface d’ Andre Pichot (Paris: CNRS editions, 2002). 
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»• M 

o.x^*j ^ i— « 5 * ' ^\ i 1 4P^<iJ>s^Jl 

f. ^ 

Lo ^1) o J- j j_>- aJL^o ■*- Jh . j ^-JUJI dLta C3L>-L>o o|j .Ijl>- 

H > I ~ ♦• 

dlSlo ^3 oL»j>xJl ^s- l)j JIj-mJ <oLp| 

•* ' *♦ 

vl^-y ?SL>Jl <y>> L> : J^3-~J' <_pi 

I Jj 4 jL>-^||j ^cJg.A,*> ^ip La^^«j ^xJl oljjJjjJl 

(1) j_*SLLiJ I o j-o L J--dJ t 0 1 ^ LJ I La <. ^^SvJ . o L->«J 1 j Li jyP 

*AJiJ ^ JLxj ^p t LgjjiaAj j - -*p oLj>«JI ^LJLxSl ^5 L>-L>«j 

jZj^ jS (j-^LJl ^-Lo-Vl *L>J s* p-^j^)Ls j pLj^aii pL*Ap 

.*)L*3 l)l*X**<>Jl I^La ^3 j-^Jb p-I^>- 

iJl^woJl cti-Lo e-Lw*-^! f-LoJ-p 3J_>*_> 1)13 <, 

f. $. * 

4 la ^7 t 4 -JL>J^LLw«j 4 <L*ol Js? jjL« jj>o ^1p IAj j_L o ^jiI>«L^Jl 

ol . 111 *U- Ai t jJixjs j*S>j3-> 

^__L*J j\ jj* C 0 J_>sJl Jl5 JU-Ij>- <3 j^a ^JuL^ ^3 l^l O-flJi -li 
3 jjxj ojiLJl ( /y0 Vw-oLJl o[i t LJlp Oi > cj Lo^j . 

-LLgj ^3^ s •’L LojI_ 2 4-aJj>- s ;L J^2Jb N Lwft 4<-3LJl 

r* 

^jJiju ^y2 j& 0 ^yilJcoJ f-LaJ>P ^-^-«3 Jj ^LoJ-P Iwb t oUa^Jl 

. 43 j» j>» 4^cJlp ^3 0 L>iJl C-^Ldj jju 


^jLsti! LaJ_^Jo ol3*}L*JL ^llll ia^jJl J 2-o jjj 



D. E. McKay, «What is Life-and How do we Search for it in other (8) 
Worlds?» Public Library of Sciences Biology , vol. 2, e302 (2004), and Daniel E. 
Koshland, «The Seven Pillars of Life,» Sciences , vol. 295, no. 5563 (2002), pp. 
2215-2216. 
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t oLs^>Ji S^U-Jl oLiOSp-'yi 

+* 

Cy> yJ' <jl .iiyry J Jo SL>Jl jl yyjlsr tU-UJl ^j-4 j J~~ 
J5Liwo i _ 5 it- yJLU.uJl ^Jjl^JI j isLlJl y> Zs-L>s^-\ ky> y, <y>- 
aJj_*JI OIL j y j-L?l ^<01 y^> Li*_<>»p ^y» .oJy ^<>jy«-<>Jl 

4JLwvvw<>Jl ^Lkp-VI j ^SUjJI yLJ! yollLo ^»wJiJ VI 

tJL^PI ^>smo ^ys>~^ c frL»^-*Jl^ ^■,■■."<>,1 '^ ^UJL-JJ aj^UcoJI 
<£j*r £jjj^ fV-c-Vl <_pL*j y^lJi ^Aii' J^> 

.lyUjy Jty^ 


<lJlS _y aJjL>«pj yLl j_Jl *w*j>-Ij y> li| -LiJ 

^^JLp o j . > JlSo ajIp-^M y> ySL*jJJ t£L>Jl 4~oAS y^-a-oJ ^-L*Jl 

^ t- >.£■£• 

t Lul jj Sjj-*_oJl ^Lwv^P-'yij C AjIjjJI ^0-P £yjl (_£y*“l 4-LL^I 

oL^p-cJl 0! .oL-PsJl A_>Ly Lya^l j ca_^wL>cJ! L*)L>xJ!j 

«* f, * 

CP LptlAJ^-s^L^ iK^JL*JIj)) AjW?j y$Lo-> Lo j^JLo Oj-^L 01 LI ^y^-t 

. a] y*s»j* o-w OLL ^Jg.xJl 4-^j>*jj .Si y_<dl y> JJb>Ji I0_£j <w?lp“ 

+ 

UU JJ jA A»wjL^<>J JwLs^P C-jOS" ^y jLiwO £y?J ^it] 

: y* LI yp (ADN) 0-y j-*Jl yy jj-Ji ya^Jl Sy olOoSI ^^JIp 

H 

|*_Lp ^JfcLOs yo C_*o yiLi iJl Jjl J jl>* JJlJ . ?dLj>tJl j^jJLi y 

p p 

Sj yL 5*1 i ^jj2j>j yp J*L y >j . I O-yjj^oJl y w&LiLaj f-Lsjs-'yi 

OIL JO* 0I» * LL-oIju J yLs 4 oLpJl SJLw^J y *L oJ-p 

jU3l y& (...) f-Lp-Vl pUJLp J j-s^iJ l5 1>JI 

•• 

yM 'Aaj .p_g-p|j->L; jUi>j 4y*Jl Ja^jJl 

^|jj| ^y pjl 01 oyj . «SiUl!l j a^oO-xJI Si ^.^oJl y Lol «/? <? ?! 


Michel Morange, K/e expliquee : 50 ans apres la double helice (Paris: (9) 
O. Jacob, 2003). 
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r 1 pLowL^JI 4_*P j cJ^>“ ij ^\ ^Jl 

A+j j3 <U^\-JLoJl ^ jib -L> jl t 43 jO*-oJl ^JJL L^J>- jiiJ I 

oLox-iJ Aj j-*J pUapI Jl ^llajl ^jI ,^_>ljj_^ {jLJL-wa ^ jIjLaP 
^3 4jjljj>- «Aj*_>Lo ^3 ^JL3l (jlj t ^_L*Jl (jlJ-^wP ^3 ^J^X-A 4 J Oj^j 
t, ^JbJl Jsu*>j « J-s^liJl Jb>Jl^ j g a* ^A oLaxJl jj <L)IJ~^> 

ty* .*-Lw^Vl p-Uj *W>r^' J*-^ <_y-’ l -V’ tjrrf ‘'-^ <_^J 

*y cpL^NI ^JLp <u*Ij3 j^> ojLjlpL ^y>rJl ^jjI^JI 0 } t ^iljJl 

4-jL^LjjJi jJfc AiOaJl oN^Lj pLj-uLS >T JJb- ^ CpJLL> 

oLj>tJ1 ^JLp ^y 4 la * > ^aLLa ISj wLa-xJL^vu ^3 j^jJl I-Xaj .4->j! y>rj\ 
di-ta u| l g ^ 1 1 3 ^yJlj 4_>jl j3>Jl 4»^5C^LojJl pLj-oiJIj 

^LuloJ-olJl ^j-oi^JLll LpL<W 03»X>*-J oLa»x_lJ CLoAanJij ^JuA-s^ , 'yi J * /} 1 1 1 

^ p 

^^1 n -o- - — >• * ^ * 0 L^t-^ Lj L^j ^Jws ^ L>amJ Aj I 4 1"? * 1 

.L^-Sli-jl iilj^lj oL>Jl CaLw^li>- ^jJixj p ^J3j dll.} ^P t)^/23 


^JlJUJI pL^-^I ^Jp Lo y>*J ^j-vvJ cJjL^J^ 0} 

*H t L r^J' '‘Hd (Ir^ 

p ^ 

pLp-^ 1 pJbJ ^JLJ-dJl ^»^4 jLJ! j_p UUj cJJl: a*r_j 
oUl cdLdjdL ^9 c 4-^j jS^lj JLLjCo ^ wP^I ol .‘LoL-P-Vl 

IdJfc i jS>xj j t Jplxj t ^2-^.Jl ^Jl 4 ^vJJL» t . o-L>wL>- 

V oL>Jl cijyu ol t^iljJl j^iJl ^lp J^JL 

^-Ip 0} y*j Lg-gj>-jJ J .^15 jJlJ Jarl ^ ajp- 

JlSwo j*J j} t ^^wwu j JlSLaLj LJ-Jj>iJ uL 5 » !j^l_^Jl pLa^'b/1 

3 y o* 0 > ' ^ JL>- t j 

i >- jXJ ^iLliS’L lil jlxo V ^oSf! o| .UJ^ iJLP. 
*♦ ** 

iJL^I oUl t jS\ LJ[j lJ >J\ ^ 150 J 

p p P 

oL*^>tJl c-Ql-pl I i 9 j_gJl (1)| ^5 J J) ' ^ 1 jl-^| (_y® <L^a>L^»I 
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^*Jlp ^j_ol J->-\ j jl ^3 A_>_9 cbjL*Jo jl aJLvwj (, LL> j-*-> 4 IjLLl 

p. f, 

Ll> «aJ I s-U^aU <cijAj>xJl a~>\ 1 1 a>-I a^>\j>xjj c pL^^aJIjj pb^-Vl 

•ij 


4^JJ JiX-.bi oil aJUJI /JL JUJI JLJI JLSbi : SL*JI 

0 4 # # ' 0 V 0 4 0 0 

j-^J jl ,lJLL~o cll_b L jbb jJjJ c aJL>cJL c_i^*J N 3L^>«Jl jj 
XjySS oU>Jl jl .-b-b»- ^-Aij^ Jl iyk i y*i\ 

.LoL^^I AbwaLujJl A^b-fl J>b>-I aUsL* ! LjLo 

»♦ «* m «* *♦ V L^-? *• \ « 

^l*_oJL t pQa-> jl ^3 ^a ^\ ! A-oLo bl ^a oLw>«Jl jj 

i ****** ** 

Ajbi jJl A_> ^JwJl CoLj_v 2 Jl A Ajj jl ^*-Jo C^La^JI ^L^-aJI 

I M •* •♦ 

y>-\ J+*> jl AA^jw^LojJl aiJL>- J 

L^JlLoJ aJ ^JL> A^_L> jA ^ j-yg ^.-o.-Sli l ^ LJajJ L JJJL*JLj La ^3 j . Ajb Jjl 
jLcj L^ij .v>Jl i^L^Vl LJiftl JS ^L-Sl LLsLlJI U^Jl 

j jl ^ jJuJl ^UajJl jli tAjj-w*xJl A^iL^LojJl LSl>JL 

* * * 

I j^)l ^-jl £ jL>- Lob Lb yAs*c~* ^ L>- ^Jo2-« 

^ ^ ^ f 

j-«jcJI <«^wwvj>- aJ U aJJ Jj^Lj ^ lb.:. i Ljl ^>- LSwabo j^a^l JjJjO t ^ y>~\ 

fj A^lb«o?l LJl a^JI 


jl .^3 j_<>jJI ^'Lcj L^_>j 1 < ^»-j ? l LobiJl ji-L jl 

aJL-j aJLa- ! tjjJj ^^Jl ^ylSsJl Abbco ^9 Jb Jj>Lj jl ^ oL>Jl 

** «* ** »♦ 

jJ^Jl ^UiJl ^ Lob aL jas>c-a LJjJ-J 


f, 

jl Lw l^ju oU>jl ^ ^™! t 4jjjl jji t xjljjl 

JLp Jj cA~~Sh *_U Uij c-J olkU jJUJojJl iJiiVl 


iiLUJ Aj-UwLjJl Axjaj j/ 1 ^oLjkJ •-^r^d . j-U^ ^^aSL^JI 

aJJ-JI jli tti^l joaj .IxJj*J ^iS'SlI ^1 LLL^j yi'S/l ^ 
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ul U, I U\S jJ> l^JU iLU LsLjJ lf\ J* «J>J\ 

J^Lj J5 c-A3 jj J-*j o jiA J L^j J^La^-VI aJl^JI dJUJ 

j_pt_JI s-Lfr-i—p 0| .(dj y~oJl Xaj) ^jl ^->* 

JiU^Vl ry* . 4_L j_1s> o LgJ yA Jju Lj*>L>«J| j) j y? 

^JLLS jJ> uU IjiSLaj .Sjujlp ti^Jl L*>Lk]L 

M 

^^i-P e-ULVl VI oly>- .i5L-A X*J V t 4-J->«Jl jjJL> ! jLy?,aj!AJ 

L-J j!b 0 I 3 <. II 4 J .iiliaU ajJjJ-J iJl>- sL^Jl dJULj 

cl yir^jr^ cr^ ^1 or° 3 ~$ 

<uJj3^-LI ^^Lj^jiJI (jL<k-^Jl o| t<JLLoJl ^^^-Lp • La_«,o.p 

LgjJL>- jli ^JLJLj t, ^ ‘ g *,a.A Ja. : ^jJ-p LgJj-xi ^^JIp JiU>JLJ 

•• 

.Ojl 5^1 ^jU*- *Lj>L uaJI ^uSLoLujJl 

V f • V M *f M •* 


^ lT^ c^ 3 ^' fj4^' 

f** 

Aj>-j ^y2^j JaJL-*-a *JJj 1L> j-A JljLo-> L-?0 j_oJ jVl 

4 6 Lw-*xJ I J-^3 ^ ^ ip ( 4 j j},y3.P ^ I ) La *j * -Xj»A— *> ^*w—J I 

ji 4-JiJl 4j>- j (jj .(1 <C-oca <P J^j L> OjLw^x ii y>o j*S* 

aS\j$\ (Lw-wo) LoUaj S jLJl ,Lj>-ljLa jXj 

Ji l 

(* <* a* 

^LA-w— — a a c L^*“ kwii^l <1^3 ) uw4J Lolj w— 3 Lalia_) 0 )LwwfcJl . LXayt U 

V « — / non **^/ *- V ** ^ J 

O jJLa t jJl i^l J C>NI t OjLwk^Jl ^Jb^-A I 4jLs0J j c 4jlJb 

.6 jl~Jl ^Uaio ^yLj^oiJl ^UaJl I -La a li ^J >,: - 43 


.^yU ^ _)_^jjJlj iju>wjl 0^3 (^) 
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A I j*-> (1)| .OjL^x AS' 4_>-J)j £7^ j-o-> • 1 jL^kiJl 

t ^jL>- iiLlaJi Aj-Ljj 4jjI ^j>J 1 ‘uSLx.lojJl l ^ ~1L>- y^jj <l^L>- ^ jj 

4jJU>- t(l] y**- 0 + JlSLw*! * t — ’ ’'^J' 3 ) f ^-‘■-. > oJ-^-o-ko ij£ j-»*J SjL-^ 

.AS* ^J| OkLw A^j\j yj}]\ 


l)1 .oAj SS' (J> Jhj 4*Jj>rJl ^JuwL>tj c Js. JL Ajli Jl j^Jl ^JLpj 

C- 

'. C^->o 4 j^jUl 11 <L>lj»>“j) ^LlaJJ jJkCk ^1 

nK aJu* j j$Uj Llk ijlJjT JiLiJ LJLJl jl .^g^LS iSl y 
^UajJi <Lwv«jJL oL^>Jl ^ j^.a.a <1)| .<_£ jJL>J! ^ LlajJ I ^ JJlj 

^ I ^ U»2 * 1 'w ^ ^ ^ xy i? 1 a *■? ^-L^c3 1 

M ^ UfljJ £-*/? y* AjLJpj Lo*» SjL^wvJi <u5* ^>- aJL>- AP ^Jl 

— i> 

' j c ? j ^' ^^LJl jlj-LoJl lil 4_p^v Jl ol .(o jLw^ 

♦* ** ** 

* + 

^ISl LoL> IjIjJLs y^sj (LgjLL/? (^a>- 1 ^Jl <Lw^vjJU) oL*>«Jl jU w 
*UlJl ! ^jjJ-oJl J-UJI ^LiajJLi <W?L>- <L>jl y>- A^Lw^Llo 4JL>- j-A 
^ <jjl jJ>Ji L5 w>LjJl] 1 iSL>Jl dJUj .4iUaJJ JbJLJ Ojl jzi\ £jL>- 

.^LfllS *LL1S LgJ*S\j oJ> ^J>w0 <LoLa 4 j 

iwL*_} JJ>-Ij SjL^Ji ^Lk; ^J A— JL ip^l jL tiijLLJJj 


• 4^XLl tf .lLu j jl ^ ^ I ya P yA j . (^) 
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ApajJl i>jl y>xS\ a-^LwoLjjJ| i!L>J! LoJ L^LiLa 

^iCs>u c 4 ^L>tJI 1 ip ^Jl ^ j)$ aa t SjL^Jl ijjkXi jiiJl 

^jS io-> ojLwwwJl oli Ij^ .i>jl j->cJ I Ll> jJ I 4JL>«Jl ^ j j a * 

^3 ijl j3*tJi A^SwoljOwUl i)UJl ^Jl 3 J-*J ^ t L^Lfljl 

^L?LjLa i-ij L^J ^-ojJi ^3 ^_!L d)l .O** j-aJl t_5^i “* J^* - * ^ l)jlj)Jl 

i.}LoJl <L)J| JjLa t (_£jJj>cJ! Cj j^oJl *^-* J i j_L>sJi <UJwJJ 

p '— ' 

Lf£ y>- 3 j_<kJ>- ‘^-*- J ji <-J »l j-oJl ^3 L^-43 jj J_*j ^ jJj L^jli ojLwwJJ 

cr^' O 5 ^' '-*ij*i itf J (_#~^ cJ-^“ aiJ 

♦* *♦ 

^ p 

d~w*Ji ^j_a jJlo c L^j j-> j .^_p*>U! dlta ^j_p J _^l*_<Ji p-L^'yi ^JLp 

p p ^ 

ojLwwJl ii J_?^a pUaP ^_3 jj (1)1 t <LP j_~Jl La ^ g 3 ( JtJ>-l ^j-a t LaLoJ 

p J * 5 

^jJl l)l5ioJl ^vwJ ii <1)1 li-Lwj- ^w<>j>cJl c_d j*j ! iJ jj>c^oJl eLi^jijj 

J^l ^j>) oL^Jl jli t^uLLo jj>tl ^JLpj !<ui ip^Jl ik^*>La j_Si>j 

^ ^LJL j_Aj -L5 jJ>- L-_Si_aLj3 LoLa IjljJLa ^/2J>tJ (L^JLoLj 4j>-jl 

♦» 

jU t 4^51*^11 ilL>cJl ^3 j ,j^J>^<>JIj 4iaj>-lAj 1)1 ^JL*J 

5jLww*> iJ jj>x~a ^JJl ^5ioLSiw<»Ji j jJaJw<>-> jJaJo £-L*j>-VI ^JLp 

l)j5i t t ^Vj-SsJ .L^JU^ 4^j jjp ^ ^ i J til 

*4 *" I *4 

^-JLp oLi 1 4 JI 3 ^_>«jJl ^J_p^ • —^ j_p 

0 j-^^a 0->eJ ij . 4^L>tJ| 5L>J JJ ^Uapl ^jip J^li J-^P 

A^aUajJ 1 l jj I ^ j ^ * 1 J XmmJ J t ^^Jij2jj t |>%w*«M«4jJ c^JU 

^ j_L>cJl ^UajJl jJfc La lo jJZj ^>L<>jJL o'y I 1)1 4 jc*^ jjj J-UJ' 

JJ oJ-)J-P CjLo^-^“ ^JlJ t)Lp Li) t_3 ^-XJ 4j| .^L)Jj>cJl 4 _Lo-P La j iii^ 

.^1 ^jlSUl (jL*3l 3 j3j 

v» 

^Ua_Jl dLJ^ j 1)1 ^^3 L^Jl ! y>-\ *^2^* oLw>rJi ^j-SU 

1 »« t* M 
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1 ^*JIp ^ ^ > jS L>- I yLl ^ Ao A^uJl W c ^_£ jJL>eJl 

^^Cw«ljw>w\Jl jlJjLoJi dlta l.,»^a..j| l ^_‘o.. ( xJ t I JL^>- 1-^.fl ,*/2 ± jl 

H ** *• 

oL^wv*> ^jJl ww^w2- !l I*A—a . aXw^ v la.,, j_ 1 \ ^IjJl ^£^1 

S* <ul» :«li}*j jl <j ji pl*Jl <y J>jj l* ^ JI™* 

dUS . <10) 8ot>JaJl sUJdJl ioUl ^IjJI ^1 JU ^lJU>1 
aJI ^ j-^->tJi A-LxJlj 'dLj jJp ^ jJl ^^-Jl)I 

** J <ci^J 

pL*j>“VI ^-Lo-Lp jl .f'L^-'b/l ^ Lp ^jjlJ ^ ^ ^ y^ 

ijJSJu ^jJl ^^SwliwJl <Ub Jb J^5sJ t ^^Jl j J-Sjo-^Jwd 

** *• %♦ 

^LjJ^I jl »ap j-^l ^jP Ld>tj <_£ jJb>sJl ii A*Ja3 A^Jas 

l«»kA ^ y O 1 1 ^ ^ *_*.*>»■ pi. 1 1 ^ ylb-P' (^) i ) '')! o l_*^x_l I 

** ** 

<_„>-^S' ^ ,1s .9 ^^.Lp 1 1 t I ^^0 ^ ^ I 

C-j| jp>* Jl L^XXjj j^Jalll ^jp A3^L*/2» ALjU fc ApL^Jl CIjV 1 

«^^ISLJI» JJL>ciJl jl U5 j Cxi*^ 0 y ^ oUlik^Nlj 

^Ja3 jli c AP j-^Jl (> y^A# Ll^Jo ^la*j ojL^vJl ^JaA.1 

^I5jl jSfj .5L>Jl ^ ^L5jl a^>^I 

* 

fU^ Uy l^. ^51 AjjI jJ>- A^wsLj^ Aj^Lo A-^^L>cj ^>«Jl 

lt> ^ 

^»-s^2j (JjlxxJl j-Lta j| .a)u15vj Ax >.^ 9 iSjJ jr^ ^jLc>“I 

^ p p 

tl j-^l .^^L>Jl j-iSsjxxJl ^y* a >-j2 j^Jl^LiJI a^->-^j y~\ ^pT 

«- ^ * X »■ 

^ .pLs^-^I ^-LoJIp Ja L^L>^-U LdJ-A jy+/3 ) 

L^jLajjL) Lo->|j t A-^jsxJi f'L^JoVl j-J oL^>tJl ^j^_^-j 

oU/3.>- ^jp ^ ^Uajl <jiJ^ ^^Jl A-pLoJi J-Ju>i^jj 

JjUl ^ ^ y—) I— ^ o I >>^>o « A_la.^.> ^ 


Le Tresor: Dictionnaire des sciences , sous la direction de Michel Serres (10) 
et Nayla Farouki (Paris: Flammarion, 1997). 
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JS j! .L~J jLLol^. J*. U*l .'Si\ j*- aJI U^il gjjJl _p*Jl 
A^Pji Oj£j jl ^ ,>>«-!' uhf^'' (_s® 

** ♦• v* F 

^-ja.J-1 ' Jl oL>Jl u A> ^«,/g °\ JaLwg o^Lp^/ 

C A-k^vJlj ^>sjJl ^lpj> ,4_oLo C-jLw?! j»UaJ 4j j^voJl 

H (*-f«i <j' ^ by>\ JI=>o jAj L j£b\£L :r * 

Jl <1)1 Vj ojLwwJl J 

.4^1 y> *y- AS j* 


{ j_5\J ,oLj>JI y^-> ^v^-J jJl tjJJ^ ^3 

«• 

p p 

^1 5^ v-^L<>wL5' ^—4-L>- (1)1 ^ (i— aj dlJ^ 

p ^ p 

^J.y2-fll IwLJp jj JjJa^q \\$y? £*-Ows~J ^ <J^3 <_Aj ^*-Ju .4_U~o 

I-4!j .aJM^S/I oNjl™Jl Jwiil (*-fs J?-! y> jSJci 

ljw«Uaj ^jjL^j Lo 4 Aj < 1)^1 rc-s4?jL^*< ^jli 

*♦ *♦ ^ 


.j»UaJl jJl!JJ Ajj~>b\ a-SL^LjjJ! aJI>JI_$ ^ j)J>*]\ ^UkJl 
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(JksuM 

♦♦ 

'<ll a 


j*j-Lp ^JLp ^ ^jJbLwvu ^ jJUJl ^iJalll c_>i-> d)l 

^Jl 4_>l.xJ! ^3 Sl^>Jl ui -tj-*-> 1)J ^-iljJlj • oLn->JI 

j! IS! :SWi v> SV »j-^l y v-ii^ .^LUJ! 

•4 

^... ig^ -o jv-^jJl I 4 aj . ®^y>sJl olw?l>- ^)l 

£* cjr*-*^! <j* 5rr0 j-^ 3^Jl 3j 

-^JsZo (1)1 vJ-LLj . JlSLi^ 1 4 jj 1 

£ * 

jl ( j£~*->' oUl 43 ^*-<a ol j^iab-J ljj>- Jb j-^-il (1)1 .jl jjJl ^JIp 

p p 

ol f-^Jl ■fcj-^j- <J' (j-f- t5>— L* tj-ijL, 

t UaiL > p-A JtS\ ^s>- j L ^Lj>-'S/ 1 *L*1p l) jj .4 ^jJ3 y* 1 4*XXj 

£ * £ . 

(*-4j ioU*-' (^1 ^ lil (jpJOj-^l J-* .Jj^^JaJl ij-Lij ol {j>^-l 


O’ 


1531 


(JU *Lj J^t ( j^5 ^L*! oJj>-J C K 1 


•cr*^ 1 


SUJl (.. . )» : Ol JuS'bJl jSUJl ^ ojU^ Jjl5 <_. 

• A<w*4j jp 3 V L . , ^ ^ 0 «i f? P ~ 1 ■ P* . ^ | c 4rtl^" 
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( 1 ) 


£• l ia - C 1 Lj I ' 


<*— ^' t5* j'-f=r j' ir° t -'r^ ii' ls? jfif*-* ^ '-fr'i 

\ *• ^ •* 

^1 aJ ^is>li JlSwo oJUSTIj 

* 

\s\ oL>Ji <U*_lS (Jij-wvJl (I)} .A_*L>«_U C-A > jjC 

o~L>-j yw? I A^_L>Jl jl ^A^JL^Ji ^A La I ^JLJl J|J-mJ| t- jJ? 

** ** ++ 

01 (J ^JiJi Olj .^>01 ojLwaL>- cLLIi^j a^jL-W a01^*zj 

*• 

<_Aj j_*_j ^wL?x^L~a-> J-jISOII v 4j j_*j jl Oa-J J-jIj i*_3j_*_j 

^-4 ^J^oL5sjl« *^j>- A-J->*Jl l.aj ^-*_> 01 ILL* LOO j t a_0L>*JI 

•tZ-J' k -A;y u " 

•* 

<>* jl (ijii- 2jij-^ 0 ^ ^-V J-* 

*Lj L. ^j-o (ji <l)tia-0-> VLoJ>-l *Aj>~J-J ?L'^\j»xiJ C-Lj-LP 

Lwfl ^\S JaLOj oJj>“J ^iJl 4 SI jjJl A^aOL>- aOL>- ! 0*!>L>tJl 

♦♦ 

<uJL>Jlj (d->lj! j*>~ j ^ULj) L 0 « L ^>t-^ L ^-*kw«^^ a5Ij^I «q>j L^ ^LS " ^ 

• • 

.{£ (C, ^J>e^Jl pJl*Jl i?Uu oJs>-j t Ajj^I^OJl 

4 A»*»s*s«'<iJ I ^ ^ *■ ^ ^ ^ J) ^ ^Jjlia.o <. oJixo A^jJajI 0*>L>cJl Ua^j ^JS0 jL> 

.^wJj-Ao LoJl ( ^*>La»^/I l^lala>t-a ^xllj 

♦* •* *• 

✓ 

aJOO.2 ^ ^C, y>dj e-LOp o^JL>«j t L 0 L 0 J^L*-" 0 pliau ^A aJjOJI OJ 

•« ** 1 •* 

Aj>tjlj C Aj jjL<>J>- AaJs?j C-^S^ ^Jls^2jJj A^oJal^o A^^aj ! tO*^iplj4j 

I L^JL^->sj a_J>I jj aJL^oj a_^j>- /jS' 

m* 

. (ADN) jj*> j* ^.»^ll ojLs^ 2^>“I t j j"* 

UUaj JiVl ^ S' ^ y>*j cIaJ^p! ^Ji LgJa^vj I ^jA c aJL>- JlS" jl 


Claude Bernard, Lefons sur les phenomenes de la vie commune aux (1) 
animaux et aux vegetaux, bibliotheque de textes scientifiques (Paris: J. Vrin, 1966). 

.(1878 fU lUVl aaJJI) 
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OwLfls . 


Ut i' 

JL>o £LJLpj ^*oIj j-Ji wUjaJJL* <la15s^3 oLlJjjJJ t LjIjj 

L&xJl ^3 LoLo jJlS”I 0 <1)1 " Q JJ JL> S Ajj jJi 

•* 

^Ua^-Li \s**-c>^s> M»Li Lo-^ 3 ji y tiiJj 1^53 


pIMJ V-^l 0 U 3 XJI 

f, £ ** 

^v-> wL3 I <1M aj ^*j>tJ 1 ^Ls^-^SsJl ^I^Lp j»L»l L*-> j-w*« ^^JUxJo 

i^IS' SL^Jl ^J>~T ^Jg-9 <1)1 .A^Lp Aj j-Jo oUj^s^s litAlajl 

s' 

Oj_JX>cJl ^°J <• 4 L 1-wJ I L^-lSCJl {jA ,1 g «M A > 

s- «• <* “ «< 

0 jj-JLp ! ^L^l jj>- li^Ua-jl LlLSv-Jj 

i t( . (jjHjO- (i;f) i« . I , I I . 

l * ^_g\w»ywJ l X— c Ajj wA^Pl^^S c Lw<i-w^l V.. < /? .. . ^ ~ 

ji^Jl f-LzJJl j-fls [a ’. jJL>Jl ^jl>JL IjlJ j i ^jz*jj 

p-LaX^JI ^-^oL) jiL^I j j)l c 4 ^L>sJL> 1 g ■> <3j 

k_~S" jJ aJ J ^Jt> 4_J jjQA 0 J _>- j iljJl ^5 j-fc 4 

H H •* •♦ 

o| .UL^yli*- L^Jj>jXwvJ oLjj jj ^_>tXj aJ^5\^JI j_n^Lx*JI cLLL 

- h*- ^JLo ljj>-L>- *-LJL*Jl 

(jJJl <.L*>UJl JJ>-h ^jU>- Ja— j ^ J-/?U 

lLL jS ^-vws^jI ji is S +S A ^n J l 

^ ^LxJJl klU^ .oJ^p wG J ji ajI 

\ ^ y>-\ o1jW2j J-^La ^j-vwsSo A^-sXo <1)1 

JuJudl t^gLi»- JlSnwJLj J-&J .4-olJJl AjJ> j_i_Jlj t aJj J-U i 

(j-jJLj \ ^jJl>JI ^LJg x il 4 „ww%jl 1L> w I )) k_4jUgjJl 


K» 

.L>*_Lo ^JSLxJ £0 JLC-Lio L> !ej^-li (*Jif) 
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i t> la >*> jJ' j A-J_>*J! oUjJbw^Jlj t AiUaJlj 4 oLjiJ J->tJl 

^-5)) a! >^>J L ^a *Li_*Jl o| * * • a*^-^ aS" ^ j>eJl j 

iijl^ a^U ^ JbJbJJ aJw> Jl AiU »I j 4^^-a^ 

•* •* 

Uij j 


iSU- ^^yljjJl ^UaJl y* l# : y j\J>d\ ^y^Jl jSlI yj 
6} y> v_3IJIaI» ^1 caJUJI AXw?L>- y* ^j>d I Jl53l LI ,r>* 

** I* 

. ( *« AsAj oT IfSbl <_y Aii>Jj £j 

»* ♦» *♦ ** V ■ 

A JL^da-i JLp-I j ^y (JjL>cJ ]g> y. J>wo 4 'M aJ^-^ 

*• *• 

.ijjJl Jl <d£J L>tlJl J A^J ija Aj2j ^iaj 


y * 

Ju j^ 3 s ^ J' ^J-p j-A (ADN) o| 

{J I >X»Oj ^ ^ ii l.i S ' ^-i . A-nJ j\ *■ jl»l J l ^ i l 

p 

.oIj^jJI oljLi^ ^1 <LJjI o j^-j oMl (j-~j U a^^Jl 

.(2 JSLlII) JaLSLdJ -A~A ^^wwL-<-vJ ^ i,_T^ ^ ^ <LJ^ 

aIs-o ^J^-»A ya A^wlp^ O-J^wj g- jju AXj^ULo 

«Lxsl o j */s\a Ajjy* iApI y yo <j^dSdjo ajL>-j^j cj LL^> ^ yJL 


^jjlJ y> 1 jj\ pLw*-! LJLp ajj jJsl^a*^! I L yd\ k*iLL» c ^ L J LiSI Jji j 

dJJ^ J y>- ji ^-13 4 Jj>tJ V . .y (J j_aJI *L^J>-I |V-L^ 

o| t ajIUj . aJj>- lLLIj j_><Jl 

* — *\sS '■ I Jjj>xJL~*J ^LA^JL^'yi 

^uJli y jjj te-ljjfc'yij (. JjISUI j t LU>j! ^ j jjJL>JI 


Jacques Monod, Le Hasard ei la necessite : essai sur la philosophie (2) 
naturelle de la biologie moderne (Paris: Editions du Seuil, [1970]). 

La Double helice. (-&-) 
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^iypl JAJ . (3) ^U- t_sl yptf jy ivai y i^Dl 3 >JI 

^jJl t Uj>- 'V A_J A**o2jJ aCjLp^j OjP L^-*3 

.Api^f obU&l aa!5 


(l)^_^_l?i^ <w-> J~-£' Oj • AjL^JI 0 j^>x_aXJ| ^J2J>«_J N oi 

♦« ** 

<w ? ji aJj jl t L ^3 Ll®oj CLlda LoJo- ^ ol 

*■* 

& p 

A3 3 Lv^./0 0 1 >-0 1 wLaj j f"L<ol 'b/ L j 0 ^ * i,,iw - ^ ' ^ wLj2_J ♦ A»o Lp 

^r*J -1951 *U jjU /jIj! y y y 

aJLL*^JI aJL>«_)I (King’s College) ^.Ld a_*-oL>- ^j_>j j_l^_Ljj j- 4 
^Iw\Js^j>- . X A^_Jj ! jL^m-5CI aJL> yjp j*s* (ADN) J aj j_JwJI A_^!jwLjLj 
^lJwu Cl aj| t jJLjlU ^JulS (ADN) 0 } <• Co C o-j o 



! l^iLdSl jiaJUJ CoJaULa 

tjsl Ijiyil JU jA I dJU; iJsL-jJl 

*• 

4^JL>J_>cJl A-jd! tdCdS'l ! a>- CjJ>- ^3 

.^5jJLJ 


^U>_J! ^>JI Oj>UJl .(ADN) <Ljj :2 J-SdJI 

* *. 

.ALL-jj-S” O C -£7 

( J.i>-l jJI ^>cj (^UJl JLp-I *■." - ^ j) ~ >>r 1 

^yJ-Ss_) OC . jwA_^A AA Llj-i I jj .JA>-Aj j-y£~ i3~^^ 

|K 

.1 * ■ ■■ 1 1 ' j -’- o ^ . ^J_p- „i^-l^Jt]| 


■ ‘ - 1 - . .1 y j O” 4 *i_wLpi L^rfJwJo 


.(yUJl OjJJb) 


James D. Watson, La Double helice (Paris: [n. pb.], 2003). (3) 

.1968 (.U ijJUJ>(l iiJJI J U^Vl i-JJl 
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f. r 

JwLaJlj AJL-iwj| j^>^a L*j^**> j^Lp jJs} 

** ** 

p 

^-UiL5 jj'j^ u-'-S’ 1 - 0 cA*-’ J-^' I y ‘V* 

*♦ ♦» *♦ 
f. 

^j_5sJ . 4_^jL»j>- > y l o ^-w^5vJl c-^LjLi jj>Jl ^Lo |V j .Ll!3 o^j c ^ 3 j_yjl5" 

^ p p 

<_r^,JJ-° * j-^ 4 -4->- J c5 J_v^'yi 

«* ** 

dJUS jlSj • O ^«w. 1^ ? 1^ w\_J I ft t 

«^_jLj>J| ^jlqJI^ wL>- ^_j o^" ^IoAJwsLS" ^3 o^l 1 1 jLx^w5 jL«jl>-*VI 

«* H 

^ P P 

J_? liULil £L»_U r -y2_j ^ ) ^_>3_] ' O^S" . 4JLSLJ j -s^ ^ 

t cilj jrS" ^ww^vol j}> £-L<>wLp J^wjL) J-^s) <lJ Ly£> Ua ^ >- ^ I 

^ l— 2o ^ ^ wf3 » ( 4*^ I pLo^SsJL *L*J_pj toLj 

cJL* 3 (JpLjbj 0 ^ 3 3 ! 4 Lw^iL*-*>! 1 jj 3 L^ Lv2_^>- ^ I 

0 J— i^l J J t 4_L^_*> jJI j 4_>l_*Jl^ C (2JJ.S ^jS' *y\-*j1L5> . jL5s3*)\J 

Jl^_*J 1 <j ^ c5^ jLSsi cLJ*>U^I Ijl^ 

^AJwJljjj col Jlp ^3 0 ^* ^£jJl t y^Xj [j J^° (_H j-® 

—fJ I ^Jwil (^ ) LJ^ oJ^jL^- ^j_P 4_jl_*Jl) ^Vj^ISsjI ji 

01 J-i 4^> U o'yLwo M Ja_^ j dJJij t oIpU-J^I 

J*4 ^ ^ J5 X^U^I dJUJJ liL^JjjlS V^ISI 4^ 

V* 

p *«l 

41 ^j^wL>xJl <iJJ^ ^1 c ^_>c_]l ^3 ^*LLj jS 

jjjA^) pj U JS jU ^ (^jJl ^_jJj^Jl 

jiy j^i t frjjb *jii l^j }*\ , L*j£ J u> jr# 


U_^jJ tlUi 0“iJj-*J 


. 6 J jUl 4^ ’ (^) 

J. D. Watson and F. H. C. Cric, « Molecular Structure of Nucleic Acids. (4) 

A Structure for Desoxyribose Nucleic Acid,» Nature , vol. 171 (1953), pp. 737-738. 
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U> fi.fi. 

0 Jjl3 I j3j jJJl ^ j^5l J t A^S*J>- jZ£\ 

. (5 ^oL>Jl jJU ^ ibU 

ii^>J J-^S) ■ ^-13 (ADN) c^_^l Jjj 

fi. fi 

^Lwo^^Jl d^ljLv2jol JjI j\ ~l>-I ^_a *ls L JLjlSJ t (jtA-JoLj o 

<Lo L>- V I Aj^Jb aJ L> <LJL> l>tJ ! I Jaj u jJLs C 4 j a_JwJ I Aj a-«J>tJ i 

JlS* Jl*J ^ *0 .^J jVl o j-^-U ^.iiJij 

J5 ois^> ® y*yr i_?*j ^1 -J-^' 

^3 JjL*Jo ^.JlL Jj>xJ| ^JjLoJ j c ^A-JC^iaJl 0>1_>-L>- ^ <CS* o j3 

** 

4-L>L^vj ^ IJ-A jjjJi>Jl 

J^Lwl 4 _*jjV v **iU.S oLa ji^coJ pjli ^j\s>~ Ajub j frtoij 

.^U^l J>*~3 4-jJl jJUb tpJ I .AJjj-Jl J_p|jiJl y> 

fi. 

A-dXlp-c-fl ^oLoj <L*_>jl L^Jw« Jj >- yj -A_P I jiJl ^j/?\s>~ JlSv^j ^\j>xSJj 

& fi. 

-kpl jJsJl oU t dLta { ^P .(j£ j^Ij oJL>-l J 

* 

t»_^wvJ>xJ ^0*1 C~>l$d jjJlD Jj>cJL> 4j| *» Blais' dlh ^ ^y-vwJ 

s' 

j^p L<5 ia-^j aJL^j taj iSy^ p iSy^^ <1)1 . jj^-wJs>lj j^*-> 

4jjwL>- Ss* 1 ^JjJl JpLo_>I j I ^JLo 

p 

03L/7.J1 «. ^jjLioJl (jJb 4^x^wJ 

^ P 

^Ixijlj 0^ ol *,b A Lv^jl 0 1» i 

JM>- jj oJajb- l ^3\ aJL-^I j_p aJuIS 


F. Crick, Une Vie a decouvrir. De La Double helice d la memoir e (Paris: (5) 

Odile Jacob, 1989), and Maurice Wilkins, The Third Man of the Double Helix: The 
Autobiography of Maurice Wilkins (Oxford: Oxford University Press, 2003). 

.1988 |»Ip A>y2L>cj^lj a 2^2>SM A^JaJl cljjC^o 


43 



A_> c ^o Oj^li tjj-^jJl cLU ^UaJ jlj 

*c£J-^ < (ARN) ^jjll jjJljJI J-Sl^ ^^l^- 0^^° 

oJ ^1 ^1 cJuulo «o^y; dlij)) (ADN) J JJLw 

1 i»A»o j J S 1 ^«3^*»j La^^p- .v^jIJwO^ ! A^_l ^^.A ^ {£ 

** 

4^Lw< t wvS' c-jI J_>- j ^Jj j-*- 1 ^*- j ^ a*o*1> c->Lp J*> lj>- 

p p ^ 

by^j l*^jl ‘^T^J -ij-^Jj^ j jiUl ^LwoVl 

♦* M 

^J^JI ^A y^ J5 L=_^P ^1 JyjJSj^\ Ijycl Ls y 

** 

A^wO^I 

Jj>-j_> t 4-s^iJ JjLgJl p<j£^>cJl JJUi Jb^j c ciUi ( j-P *) Lv23 

** *4 

lwwwl» .^S" ,L^_j|ji ^LowOlJl L^J <JI«4 wL-j d)| . ^^Jlj>- ^ ^ Lj *. 1 

‘ «LiL>^ >v V» »I^-Sh jA^ t<tJj>Jl ^1 JL. i _^^> L$J 

• jjJlj ^L^JLiMJ 4^oLJs>j OiwL?~j ^3 4-^.JgJIJwO I l g ^2 • 'j 

l^iLlxS"! ( J-3 l^o^3 ^_> Aj jj^Jl (1)1 J^>*H jl ^^AJ-* AjJj .Ajjj^JI 

(*>6-1* cij— Ul* (1 pJ ll ^ AJl L*j t IL^l O^uL ^j_>Jl 

(ADN) a1**1w»> l^j ^a aJj ^ oJl o! .aIJL^JI 5Ju>“ jJJ 5 y>*-£ 

#* 

-iS^riJ lA^J -^b a! ^ ys> <juyd I jDi .(jej jJl £^| ^ 
^ 1 pL^iwl — p . <\j j jj 1 aJLJ L * ^ L^** 1 

Hl-^ 5jS>k^a ^-A ^_^J| A^^JL A_jjj«oJ| (jl <iiJ^ t v^_Aj i clUjj 

J\jji\ flfcJl 11 a .((ADN) JA 5jj^L J5^ N JUUj) ^U-j 
h*jA\ HU (*UlJl Oj^ j 

V-jJL A-w<>oJ_jS[I (wAjQp jJl oLJ j^Jl ^ l JaJ o|j . 0 L 0 jl*-Jl 

cr^J .11^1! jjij^J <y* ^ 11 HJ 

o r° ^ <J“^ d° H 23 

^ l^l A^jjl^iJl Uj^Jj t A-ol jjJl A^o jl^oJl jJ vli_3 
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LoUaj 1^1 4 -n>xJI 4_Jj>xJl o! .coLwoj j-J I y 

V )) ! jS 5 j-& yy° d)jj .A-iUtS' ^UajJi 

I 1 ^ I ^w»> i L'J j, 0 ^ 

«(omne vivum ex ovo) 4^0 y* y- J^ w J 


( 6 ) 


JLi 4_> j_L?xJl ooLloj ^_J l ^ i ^Lil_>tJl wii_Lj Ja-^j j 

^J£LJ\ J^JI J^A, iJUJl oU-U- J 5 IJj J j .^UIJ ^uSfl 

# & 

^y c->L - jj j-Jl ol .lJ->- Ijj.^ ^j-^ 0 tw^x-L> oJjJ_p O’ljwoj jpJ 

«♦ 

^ .4-0 _ 4_k>tU ijyJL* Jl>til «<1) i} yJL^» ^kl^ 

Jjli _ (ADN) aj yj>u* ojl^L ^>*Jl jl5\Jl 4 jLJ y Oj*^ j Jv j 
C r° ^vwvJ 'y ^ijUJ! _ oLwJjjJl ojj 1 j^Sjjyi 

y*-> o)j .0.1 j_v2_> Js? j_-s-^-a>j 4_<wv»jtj ^Lig.j 

OoLS" oj . Ua-il I wL*JL*o ^JlSI oLLta ^O^LLo^ j-Jl^ ooloj ^_oJl 

c 4^»jU^ j (ADN) y Aa j\jk^S j^Jl aaJjj 

♦* 

.oLJjJJ U£!i s c^J J-j oli j yJ\ Jp ^kJ uU 
ooiiSla t (ADN) 4 JJL 0 Aj| ^ y^j j j_Jl yt> Lo tkwklo <.y£S 

*»_3 V I l5_A .4-*_L^o^M ^^j>cJl ^_A 4-J ^okJl Aj|Jj>“^ ^j_^J J 

& S- £• 

^*JL> 1_l>j^>- jJ^S’ 4^L>cJl (jl L«w c ^^Lwol 

JjVl ciJUi j! .((ADN) Jl JjpIJ Sfjb) 

.(ADN) <Uu j 4jIj y <^Cj j\Aa Cvoj ol Si I ^JL Ip y> 

3 wXj^ P L J l-»www^ I 1 -O* ^^0 jlj 

20 n ^51) Lp jjJ J5^l coL^?UJl oli Ajlki^Jl oLjjj^Jl 

Ml ^JJeL-wj ^ t a^jIji^wU c Ajc^kJl .(aJws^I y? y*-^ ^ y* y^ 3j^ 


Monod, Le Hcisard et la tie ces site; essai sur la philosophic nature lie de la (6) 
biologic moderne. 
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* * 

! 0-pxJ olw2>ljjJl j ^jJl Cs* ^ lf-jj>* 

oMSlp ^ -laj^ tv_JUJl ^ ^ oLjjjJl jl 4*iljJl y 

»« •* ** ^ I *• 

v»^wc>s-*Jl ^ys} 1 ^P ^-^-> j^\ bLL> ^jisJ 

.b ^k^Jl b>Jl 


^o»>sJJ 4jj\^*S C^bs^li**- ^jP yliJl ^£Jl ^ 

4_w?L>«Jl bib .L>jb_ji ^JjpLiLo <i^j L>- J-wn'b**' cLLLl^j I 

*• 

^JL ij c !■■■<>— .^~ I {_ ^ I j 4 pL^U Li" ^ ji— < w*j jl— *»*J I ^ b I 

p 

4jIj jJ b jUL« ^-^b! (_£^b-bJl ^ySS\ bib ,4»bb3 4_*_)bj C 0 J-jL>x- 0 
bpljba bjlb>cJL^L> ^ jjbl ^JsJl 

C <L3^3 b>l \^Jzj\j C <C^Ow<>j! £Uw<jJ>- LjU^ 

f 

^LJwwoVl kjl jj jli 1 1 .ob>Jl b^l*x>*jLb .^Jbbj 

* p, * ** 

^wuw^cj AamJ fl «-J I aA^>-v3w«»vJ I A Li»J Lj l*Q«»vtO La>* I Li y^ZmA 1 ) 43 *~« I J I *■ 1. * 

j-oLj C ^libo JjsxIj j ^JS jl . 4-b>tbl 4j^bbjl wl^b^ LixJl 

p. 

J-w*xJl ^3 <Ls^b- A—L; ^1 t ^^bw*i\_] I 1 b>c_> ^ I 

iT ** 

p 

.(3 Jib:) ( jJ 1 . . . c <_aj t j^j_L>-) I 

( jis>bo t ^j-Jjjbl 4jlkw0 ^3 t LJj>c» blb>cJLb jlib^b ?w2j t ^yi"i 
! 4^wyt2j I ci^^b-LL jb>b 4«*/}^as>x~A ^L?boJl blL> .L^l_o-si 4_lpLbo 

J bb <u bb 

♦* «* V ♦ ( 

(.jJ jLlbNl ^ bJLJ jl bj 

•* 

p. 

jrr’J ol Jo-j ^ pJa J 1 4 4j^Jj>jl 0 ) L->/?-xJ 1 
f-ijwJ 4_b_w4J>“ ^ ^jl -.^ * )) J_ibjL_) 0->b y-"*-* j-^1 J - ^ 0 ^ j-w-i 

4j j^JvJl ^Jl 4-bJJl C^bo^ jJl ^*^>31 j^J .Ojboj jjl 

p. 

^yj J jj 3?LJL) jl jJl 4 j j ^i^^ ^bj J jJl ^jP 
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L^JaJo j t o j oLJi? ^Jli c Lo j_ojp U ^_SUs LULJLs 



■> Utf.-J 1 jJ j-4 4-Jo .^j>«Jl ^3 f-ljjoVl ~L*j ^-o_^ j-J ^Lao^l 4 -o^Aj 4-Jo ! 3 
www.rscb.org : jJLvo-oJl t>ta y} Ow>j ^jJl ay*s^}\ ^y> y> ^ 


ia^ji i*u5n 


kJ^^yCLlI Ao-vwJi ^Jl C!jLj ^joO ^wowj Us >■ o jJUJl 4 j>-^ ^-1-P ^ 

^1 oMill oU^SUl diluJ 1*>UJ! J5 .ij>Jl UiJJ Usj*>Ul 
j-La ^JjVl U'^UUJl ^^jSfl 


o 1 t » l ^ ^ ^ gA-^* U-o I 

P- 

jJl ^joo LgJ o^S" Ij*>UJ! cUJjj c ^»Lp oljLoUs 4 -^jjI 

p p v- 

c oL-Jjj j i 0*!>UwL*J JjVl ^j-^LooVl JaJa_>c^ .^jJjJlj 




kdJ 


.l^J o^Ls^ 0 ^L~>4 U-l ^ LiJj o-^Lo ! j'lqsII jJ j>o ($j?) 
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j~S I j_^ 3 i li-w»*ApxJ j 

♦» M 

b^M ^jJLwv^j . 8 j jJadJl £_^9 j-S”L>* I ^-*-vol j_3 olwl ^JL>J_> 


4-Lv_a ob L>bb»- ^^xJl ^jJLSsJl ^L) <, J_> ^jiJ! Juo-*Ji JaJa_>g^> ^^i-P 
. <ub^LU ^9 ^>«Jl ^>bl ^jLSsJI bj *j^b -^ > ' 

«• ^ | L *4 

o bJ I ( ^lfl.. *..*.«■*» *. b 1 JaJajs^iJl t i — « 1 \o ij I o^. <jj 

iiUj .si j^Jl JLjIjJI L^UJI ji oLj-^Jl iib- L^JI : JJi Ju* 

j jJalJ! ( ^ ^ Ig . tf . ^ Jj 9 t 1_L>- i ^ys ,Jbbx*j oJ ^>tj i^C, y>-\ 

.(4 J5^JI) ol 4^sj2^»4>cJi Lb^bxJi *• jS I bbb*- oJLSbb j 



.ol jJl OS«i>- <C_L>-J Si 4 ^j1JLi 4jl>tj 4 j ^C*Jl ^ & l la .> 1 1 \ 4 


F. Jacob, «Evolution and thinkering,» Science , vol. 196 (1977), pp. 1 161- (7) 
1166. 
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Jjx-aXu oLi j-jiSCJl Id ^JjVi ^ws^sJ 

.^-^IjjJ .Xdud jj Jj>*j p bJLp 'Ja-v^oVl <LuLi?jJl 

Lt)L>«Jl dlL o| jjl>o Lgd.s ^ oLl? j - ^ d^L-di ^j^LJ 

V «JLp 0 j_~_S" 4 j>-j.} C5 ^i |* (J 1 ^*^ *■— ■^ S-\JLx~« C-jU jJ-d 4 jlJL>xJ| ^3 

JjlJ 6} .<d~Sd!j oyj ^Jl jjJadi olj^» oljLJU 

6 • 0^ ^ ^ ^ -^**c_ 1 1 ^* j-J 156 I ^ j \ «/? JJ3 

^ ^ I jp^ jp>~Jl jJJL c^yuJi el jJl LJlJlJl 
*• 

0 '-~HJjr-^ j-*j-* ^Jj- 4 ‘3^ «-*-6 (Tjj 

ol jjJi 4_oljdl L6L>dl 61 .L^jLwJLp ^3 6 j^s>k-4 aJlA^j ob 

*♦ M 

f, 

85 ^ jlSI) jd ^- J L p jjfc ^jJl ^>^JiJ edJddJl 

H ** .* 

jJ Si jJl Adljdl y* J* 51$ ^51 ^dLo ^J-P 6j .(^jLoJL 

** 

i— (LJiSijj . OwbwLP Li j£ ^^J>- (J L ^ > ^ dy5-<?-) 4 -L^- L wvU wLiAj>tJ ^_> 

A J L ^) ,, ^ a* Uf* t 4 j *i i, 1 1 * * * * ^^P l ^ I ^ dflLO 

Ji dJs>j Jl^j U sX*3 ^ 

\ v» «• 

.dlLwdi Sjj>- aJl jdxJu col dl <Ujlj-Jl dj>6J A-dJi? aJl ^J^Ldl Ls 4 

»♦ ** ♦ 4» * *• *• ** « L J 

ojLL" J^UJ ^1 . i_J_,j^>J! ^iJL-Jl oL_JJ jl cxJI^Jl ^ 

c> 4-fl^aJ I ^LLv^L _ ^l^_>S/ 1 ^JlS” ^j-o 

oJ^lj S^-j ^ jrJj i\yi\ J>^J 

♦* ♦* 

fiJ _> \ j <loj 4 **jlJL>tJ| Ij j^Sdl^ 4 ^JwLaJ| 

ir* 

dl kdlj _ ^jwLddl L> wj^dl . -A 4 ^j^a>cJI Ij wjLSsdl ol 

^ J l, J ♦♦ ♦• J *4 *• **^S H t ^ 

•* *4 

L j-dC <j| .wLj>- ^JlSLaIo a3j ^1 j _ < jdl LJa.^>^o 

♦■ ** 

.^ojdoJl ^3 ^Loddl o J j j-xj ^ ® 4-i j-xdl 

i^>Jl L“>UJI iS 61 J_>tLj c <ijL6oJl y# P c5^ jj>xj ^Lpj 


! iJL-*j (•siO 
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Lg-sUJ! p— ) <33 , _aj j o'^>L^>') 5 1 jjJl 

Wj^r^' ^y ^y .3 pj_<>-^Ji 

Os-Ltlaj y^ 3 ya 3l33*^u j-' 0 '^! JjJjCjj .<LuL^A>tJl 

p p, 

l 3 r /j ^ 1 1 ^JlJL, 31 jy si jjJl j>3l 3 j33>=J1 JuIj! ^Lp 

5 ^j^?3>Jl ^ajJl l3_A .3 ^LvI>3 C5^' ^ ^Ju2_3lJ| 

sL^ j^>- y V t 4 _Lj>J! 4_3j& 3j^ ^j- 0 ■ ^^JL^-IjJI JiiLScJlj y^yji 

*♦ 

<y <wwvU N t si yJl 4_^j^i->tJl 4_3 j>sJI Oj^jj t sl yJl j 

31 .oJ-j 3 4J&33P 3S*)3*Jl 3-33 31 .4-w>- e-ULJl a_L->tJI o>3wLa 

f. 

°'y^ y^ c^li c«Jl?-Ijl!I o3^y3» fj] t3L>Jl oLia 

f Ml 31 iJLJUiJl X\jj}\ ^\ji <± £ ^JlJIj tijJUJl 

<ds2-o j^>Jl yjlj^Jl j»3/l 33 t 1-\53 aj .3J3j y^l ^a CjLoJjiJl j;jJ 
31 <• yS"l a-JlajJJ ^jLoJl ^SM j !^U- ,^jIj^ j / ^ j 3~^>3l c->L^j 
5jJ>-J CjLw)I y) JJL) .0 y*-+~~o A^'^I\S' <1 ^ ^*>UJl diL" 

V ~ L^ J A \s • I .-‘J A—«fl I ^ |~^* J ^^"*** ) 1 ^ j— « w i ^ i ' g^. — d J I 

UJ £l_^ Til ys. ^IjJI JiKJl oL>Jl JA rj>y^\ lift iJL>Jl 

£- 

iJUJl jl J^s~ J* £l j-*> je J-» t j5J .J-~ oJj>o 

p ^ 

A-L^>3l <lJwA> 3 ^ JLSsjI 4J3>* 33o 

?Sl ajJl 4^3JL>3 oL^>“ 

^/ ** *♦ «♦ 

s* ^ 

yli^ c lw\p>* ljowL>- L^jL3xS"I i^Syr ^y33 <wjwL5J| 3 3] 

♦♦ 

p 

olxJl vLUij jl ^JLj .p-^yJi ^yLx-> jj y (^|;^ :::, ^ y 31 

! aJ_^>«JLw^ j J_-_ j l L J-JLdj L^o.,.^,-3 ^_Xj Uy L SL_>J! 4J ^JaJLoJ 1 

c-j3wvj 1 y j_Ly I o3>“j-\Jl c^Lx> 3 ojl j->cJ! Ly 9 jj\j>^jl> SjL>- j^\.^.a 

* > f 

3} .Li>-L^ JaJwa ll 3^33 4_> J s>x ^ ^ y jJ2^a ^J33lo y»x-L<>w4 

yljjJl Ifayj toUJl oJ^yJl L^jJi Sj^p 3 y^LJl 3 JJj 


.4_iLj1 LjL-l d £> 1 g ■ J ‘ J ' ' "'■ | ^Jl l '— JJ' • dX-^-l 
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^UJl \ aiJIj LgJ oU t ol jjJl 

g**r ^ o~~ J ‘lO^ 1 £>J^ ] jr* o* iS^J 

0 | .(_£ j S-*a\ Js?Lojl pLJLp I 4 J ^ A-*J>sJi C^LLjLSsJI 

L^Jwo ^JtAjftJ ^yJl a^J ? ^jill y 0 ^ ®a-*jJiS L 

j> 1 j*Jj .si^Ji AjijAsJi u^uji j5tji ^1 t->ySn 

^ O >luJI oU-Jl ^ pIaJL I 4 J c*>«— JLi ^Jl-iuJl ^ L ^- ! ' 

♦* ♦« 

^U^jl ol J-^ ^jVl eSj^Jl JaA^<Jl 

^Aj .oljjJl 4_ulOL>cJl A*»Jj>tJI ^O ^A A*_L>cJl 

^1 t ^JuIa l ^ « >n>3 o! .^>*Ji ^t£Jl (_£oJ o^JL*jJI ^»j ^JJOw 

tULvj^ll ^JjpIS £JJ < 1 ) y^ 3 <-oNT aJ^Aj yt jJlSTj j JJL 

I ^5 0 -^ljwJ>cJl J-^LwvJ OjOj>sjd <CjJj>tJl <zj 
0 -U.i I jJaJLL? j <wjDl j-JLp 

J liAs^J ^1 SlyJl yfe 

cs* (* ^ -j ilr^*^ 4 ^ur-* J^ >*- ur^ •°^r AJ p-^°J 

4jl«Ls^ Jwwk»*!)Lw*/ ^ y >e - i .^L-vAj^I - jg aaJl! aAJIlwwo 4_Ja_>- co 

c/J> oLi^Jl ^ Sj^r «WJOSU» ^ J ^ W 5^ 

^ oU j-UJi ^y> a^JI 95 OJJhA t c 5 ^ r lJl ^o>J! 

4_IL>e_a^ 2_; l^j ^- w Q>JLj ll (1)1 .^_*^>L»wO ^Jl^_aXo ^L^-i-ix-ll l g , a.J ">r " ^ j 

d)i ‘.Ijs-S 4^Loj_i_?l>j 

'jA jj o*Ijj 4juV+J? 0 j. Jw^ j'yr ^-v 2 -> wL>- iax>B^Jl 

£. 

d)l ^A ol jjJl 43 j1jLo -A^jL^JI tOLwJj j « Jl 

*♦ *4 

oLlL r ^ £ + a L^— A C -O— '^~‘ \ jy I C k ■ -^ L^> I 

A-iLJ ^-j 0 ^ ^-3 4 ol ^jJl ^-9 *JLj (ARN) jJ 

*4 44 | 

.4j ojL/2j^J1 ^9 ^Sj oljwO J jJi 

or* Jso — Jl jU»>l jjj>^_ J_ 1 aJI ^5J 

L^» y» JjwXaJLj J 5U>o 4j 0 jLy£L*Jl ( 1)1 .jlSCa 
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j jJl 4 _Lw?xJI ^3 ^wwvjJli c <w?L>- j 

p t*' 

U . 4 (JwLxjj 4 Lg-*3 (J ^>o ^Ol d->LwOJ j_Jl 4 jOJ JJ ^3 OlO-olJ 

( * r^< » t5* -Ve >fr* 

oOOw^?- wLwAJj t 4 -wL>«JJ ^-gLUl ^Ll.1 ^3 4j»*sj>*Jl 4jjw& 

** 

0 I 3 4 O-Lta J^P Q\-yg3 .d->ljLjJl ^_0 jjdl ^^3 J j-y2J>*-Jt 

»♦ *♦ 

ijjl N Cvw 01 <0^>- 4 (jj j_L>- JlSC^j a1?U>tu» 4jjJj>sJI ojLs^s^Jl 

^jL>- Jl^jJI ; L^_*3 .iijLOo ,^jl) 1 4_o>bw<jLL>*xJl ^_p 

. 4j ^ij>tJl C~>lS* y>Ji j 4 I J 4 LOb-cJl 

{ j^bO ^3 L/hjI J->- jJ 0 ! j-Jl 4^Ji>Jl 4^l>j! (l)li 4 I jpJs-lj 

Ij J I ^ j £C,,, a ^ ^ -0 1 4»«0 | , 4— I Lj I ( ^ «A_1 ^ yj -A_J 


4 ^03l0 Ljk US' Lo ^OJl OOOOJl c ^jJl ^I^l-o^L) 

^0 0»b0 Lllj j_SsJ ^0 j_ 3 LJa-^>x-» j b-w^>- 

. j jh.oi\ j 4 o>IjLjJI^ 4 d->lO ^ jJUJl 

^ i Q ^ */3 ^ s±\\ ^ ^>0 I j^jLSUJ <cii^«“0ta ( j50>^Jl j»UaJl jjfc iJjis 
J5 ObLs ^|a^? 3 I ^JOOio oj *Lj>-S/1 pLo-Lp 0 ISO 2 J ^OJl .lib 4 jAj 

^3 ^3jl_*_oJl OiL>- ^j-v^s-*_> 4j| . I j_o«^vwO iil^ 4_0_>0l ^*JLp 0 ! . ^ j-> 

^Jl_P j_) J~T^ ^ ^Ja_>- oJaJLO I Oj 4 o3-L>*^o 

0 jL^<Jl 01 j-oJl Or^ 0 -^ j-^- 1 aJ^OwsaOCo (j j_^_> 0 

1 1^ • g A«^ww*> 1 W ^ -< -) I 1 ^ ^ ^ 1>»P 

^iJl ^LwL>tJl OJJj *i^s*** (J^ cJ 1 ^ <0JiLjLjl < ol ^>tJl 

jJlSI j_A 1 4 ot>Jl j ,L>00>xJl 0L-_S" ^3 ^Jfl. ■>wO 01 

<U^wO l_L) jJ I aJL>0Li c ^ IL-LU ^jL>J_^3 4j>- ^_> ^J_L*_L) 4Jl 0 JJ 3 <. IwL> y > o 

.4j>c-w^ ^JJ j-^OJl ~0L*-^ ^jja.yt2.^ 4 4jjl^>0l 

- ^-^1 ^1 - a-vX>«JL) J a.-o j^Jl oO->tJJ c_aj j-^jJ1 0 JJ 3 01 

p, 

^1 lj ). ) 4_1^ 1 ^y> J_t*y 4 JI 3 t ^lij^ .Jjlj yZ*s>*S c-3 till 
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p ^ 

Jl a_*_Jj ^JLJi -Dj IjLj o|_ .^aj 

( Jl_a^L^_> J_j J_J>c_jJ A^JszJl ^j>- ^j-P 4_^J>“LJl (jLa'yi JljJUwO £_*>j ^ p-D 

tAjjj-oJL ^j>J1 ^jLSnJI 4_1jLowo t j^w^jlII jL>- jl c (JjL> 5_> ; ( j-*j>t_oJl 
«♦ 

p . . # p . 

Aj 1 Uu Jo ji *^J->j| dlD jl . (ADN) j 

jiS"! j jAj J3 jljLj j llAj .loL^M! A^lsu^l ,^3 J aJl3 5 y>- y* 

** 

<Uj jiij iSf^j 'jf£ Jj^l jLJl J^j -laJ .AwJj^ai^ 

^_Jl oUjj_Jl I U ; 1 >• VI vUJl LJlfyl . 

•* *♦ 

p p 

.La ^jLSLj ^a t L^Dj ^1j j^_p t <_iJA (_£ ^j^JLDI LgJlj-oLJ 

Aj j \s , |( <? a^p A^3jpi 4^S" L .~ -■--- 1 JJol aJL>DI jl 

I 4^«vvjJ L> A_j_>J 1 j | . ^Ju I jJ I ^p_D L> «3 j_>D 1 j-^o W ^3 ^ o LJ I 
I yj LSD I A_j ^ p .< « S ' <0 ^JL U_J I ^p— ) p ^ Lg^3 ^p 1 3 

p 

^J-S" P^p a^S ya l^JsSL! _ w^DLlILj o^\_i ^3 _ *-, " ■ — 4_^S" . 4-SP>j L»jl<D I 
c^J ^iJl c aJj j_Dl dUL ^3 t jj>-l j.^5 ^3 ^a sL^Jl j 

** *» Vn. > ♦* ** M 

^3 AS\Ljw<jl AjjJpjl -)»pl ^pjjjl ^p-^ 5 A»3l ^p^-u j-LD y£* *S Lyt23 
aD" j j. yg -^.1 1 1 -Laj .C^LDw j j^j - 0 Lg-LSL*A ^3 ^j 3 J«o »wD jJ 

^ ^ J-* AjI . ^O J>zs}\ ^pj J^yajJ 1 ^jjz^o l _^a1j w\J CjLj j^p_Dl 

Aj jZ*o Aj J joi ( _j L ^ J t 4_^jl j^pJl aS<_U AjjJ>sjJl ^LpIjaJI 


f 


,1 I 


D Aj j yf yj . (^cJl . . . jJL>*sS\ ^JusLp L ^p-ojJi O ^p-°J ^p-’k 

* p 

4^jji 3L^>- Aj jS' y -A c LwO L-5 ^" - AjLLlp^o ^C-^L-S* 

p 

Lr* ^LJJj ^^Lp yj?\ yj£'\ Jjl j-SD jJjj 

^I-P Ajj ^ p-D^ P-lJL> Ol .Aj jJ>tlll ia^jj! kijjjj A3^ 

* ■ 
p 

( 1)1 05 * AJ^sl^xJl tb^ljj ^p-Dl ^y< 2 J*o . L^J ^P 

. tf < Dl L^- 3 i-L>cj L« jLp 3 j-^p ^ 

/p_> ^3 Lwia.^D' t ^ JL^ ^P^tj ^ ^-Lp 1) LvA^t^jsJ 1 ^jX^jL^JLj ^ a!_^>*J1 (^L^P i^3 

«* 

^ yl— ' ^jy 3 ojy^> jl .oO^lj lSy> J* 
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ioL<3 0-> LS^~ bbp>jb,<?~ ji LgJj>c_A ( J*->s_t 

^ jj^-'yij 4»^JL> L-Lta 0^-3 t j_L$l *— «* j-9 J^-P L*-^jbaj>-t)b<>j^ • ^ojLwwwJl^ 

.^lijJl V. _ A*S J^jl oJ-s^ J^J>xJ ^lJ l> - JLxOj! J-*3 

Jli^il ul J-o j-^jl-5 4jJJ ^S-Lc- ,_^Wj 

•* ** 

Lojj^ . b j-JlSLJl O-LL <C_**Jl ^-Lp ^^2>jJ>cj b/ b j^sSL) ^3 Aj ^Oo 4j j^o 

•4 

^j^J .obw*o^y! -Li tAbb LgjLo-pj! c->Lijj->- (J^Ljl> LbL-*-u 

^J*3 Lgb .b ^£Jl 4jCwb? ^y t Jl ^1 ( j- fl JL>- (^1 ^^3 N J 

♦4 ** ♦♦ 

f. ^ 

CJjy> bb^ol 4»a>/ ^-wLCbi oLa^«J| ol * ^ l ^ ~ *. 1 ^ lJul 

<LwJp>-I ^aJlo (j£ ^l£Jl ob t^vbL*JLj 

N ^jj ^^A-P 4_> j-^- 5 ^Lb 4 jj jl <Lww*)j ^jjO-P (J'Ai* - 

■jfi Hi 

cA* 'M ^ryi ^ ^jL5JI j-& js>^ o| . ^ a_*— s & ^ b-O*— > 

Jj^' J-*- <_y y^yi *-. — ^ ji .^jj-Ji tjy~~° 

•4 

4_>Jjj ^J_P ObblJ! jJLp'yi^ . I „**% A > 4_wt»-A 1 jOJb 4_o..,^ a 

e-L^-'b ^Jl*J j^oIa ^Jb *1^-^! ^A*J 4 j^ 5” ^oJ! - ajjj-oJI 

j_Lcoj JlL*j « j-^5 a^j? IjUl jli-Uij j-^L*-<Ji\ 

£. 

b*AbJl ^ jj 4s>x_aj j o^Lp) jJp ^L>o_> oboJjJl ^Jl! cJjVI ^la_^oJl 

p-^b jr^\ 43jj->ca AsS-JU j <■ ^jjjJl ^-*-> 0 I 

j^Ssiij o^w^ Ox-v^b <U-L>- ol 4_jJixJl ki.i_L) ^»i X^xJLvvO^ 

.sljJl 4 -*jJ-p 15 L^j jj> <j^5I wijjj 

4» *4 

4jJ-j j_?xJl!I ^jLJI (j£jj>~\ il)^ t <l^s ^) lj>- N I ^L^biw^iJl j-lbxJl 
Aj^x-v^bJl j^S* 4j ^J o^yi A^Jlj J~^ bb <oLb^M C A^Ji^]\ <bbbJ 
(La! jSj>x^j L > py ^ i ^ s ^ ^ 1 i ^ ^ 

^ J ^3 oljJ O^o jj O^LpN j-s^Jl 

44 

^ j3 4.ba ! A^yS j-oJl 4-iJ 4_bj?xJl J-*~& ^Lbol b-A 

^J j.^Jl M ol L£L! <J>-0 Llaj .|jj>- 

** p 

^lOOxJO^I ^_> 40j ^>s (J 1 ^ 0 ^ j-^b/ 1 ^-Lp Lq^AO_>-I o j-b— ^- a^i 
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^y L<jwA .y2uyw*^Jl yoL& l)j . &s*S 

cJl 5 ol Ml L^p ^ N U Sijy ji .JI^SM yp JL» yl oUJ^I 

y>-T p-l yJj^ . a^I ddpJ I <ia_>sJJl ^y o ^y?L>- yL^^jod 1 !! 4-Jy^J I y*Jl 

y_P 4_j>0 y<>_) A- ° j-^JJ j-> > L_^_*-*j A_LP ^JlJXkS AjJ-S" Aj j yodJ 

y j^iwJl ^y? yjJljJ yLJi l)y->" ^y2 y>J UJLp 1>LpLp AAsA? y 1) y j-Jl 

( j r° ^^yo-di swU^ ^yj • " k A^j j j v ^ y^y ^ (3^^^ 

p p 

yo Lc (1)1 aJLJ 1>- yp jj y Jjl5 yl y A)U9lAv2^o clA£-L>- y JJlj) 1) y ^Jl 

LLoj y ( jp& ydl s *-—*.* l)y^-J 1)1 ^j-^-o-J (l)d/l ^yj>- J»3 

IjL-**-*; P Ljo 1 1) I .1) ySly i P- LJo I aL^ 1JL<>-> Jfl - t y A3 .yi? I yJ 'V I 1)1 . 1 U_>- 1 ^ 

g, & * 

^ ^ I ^ i IwO ^ jj , .*> ™* mr j m ^ lo 1 .3 w\^o *-A-3 Aj I w ^ ^ j-J 

yj *>_-,«..wJl ^y 1) jdd Jwi j^>l yilJl d-LL Ju>->c^3 1)1 . j yj>t^oJi ajLw^ ^y 
1)1 yS*l>- _ *A_i_ _3yj jd ^y? y» .y?! j-pl ^yj A^-y 2 -*Jl Ldl>dl C^ys 

P P ^ 

^JJLJ 1)1 ySly a_jL_>-I yL*j»Jj t yw^^J .JlsIJ Id y= yJjjdl p-UJol 

N Ajj ydl lyL<*_>x_> ^yJl Ap yd*-<dl J .y j->- 1 C->L Jjy>- ^Jl ^ jl 

»• 

5 s P 

Ajj ydl dl .C-^Lp yL^pJl Jy yojJl d-Uji ^y IJbl ll yuio 

P ^ C- ^ 

.^yJJLp l)!^- 4 y ly Ja_l)L>6j <=Lp ylj^^J wL>-^l ^sLy i IjuI 1^1 

l)ddjl ^ ^1 J yll^J *L_^-S/I yll_P a_aL«_> ^-Lp ^lS”1 

^j_PJJo C^1^A_; w\3 ® ^yljj y* d| (. . . )® ! lAlLi 

JS\ ^o y^ lyL>c«p 1)1 Lx^l3 d-N-jo o j£ji}\ d-LL .Ljy- 

t4jljjJl yo dJ^lyJl ol^yUlj tJupUJI yJ&LLp Jl JUX^-J (.IJlJUJ 


C- * 

y (Proteinoceous Infectious Particle) yJL5J jL^i^l y : (Prion) <ly^> (*ii:*) 

M. Ricchetti, F. Tekaia and B. Dujon, «Continued Colonization of the (8) 
Human Genome by Mitochondrial DNA,» Public Library of Sciences Biology , vol. 
2 ( 2004 ). 
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pjo ^Jl)! ^lyuJl jJbkJl ^ j Ujj^ jLSJl x^sJu Mj 

\^jup j ^ JlS yS ^JuLI ^5Jjj • (( L^i 

♦* 

^A-s5CwoLo^ 4jL> jJaj -t g ^ a ^ (LJ 4 jj ^ oJl C-XjU^jj jl) 4 jj j^vJJ J>ULjl 

ol ^ Sfjb oLjj^J! J*Lu ^ 1 yS: ioL^Vl ol 
®l%-jj->l _ ^3 jL^jI d) Li UJ c d->ljj ^_<>Jl -ULsXo .^3 

*Or^ Ji ol aJ 15^»I ^y> JJJL 

& p, ^ 

I3-Lpx» 4 4jj^oJl \J>jj^i£L> (j| t /^_^J * ^ J ^-oJl Lg->l ^J-P l->*A_<J-rflJ L^Jl 

Jj^oj jl Jj ji fS y^ ol jj^Qj N ^Jl 0 Ls (...) <-jLi?j oJ^>- 

jJ j . y j Lo J (_£ ^UJi 3wL>0 ^xJl oLJLwJl ,j_P 

oUycU ^Jij ij>-l OjNl oJUt Jl iilijl O^Ip 

( /^o . 4j ^^ 2 -^-* (• • • ) —5" 4-^ ^oJi jj «/?■> ^ ^ijP <.J?^ 

<J^->x.. ' • ' JJ <^JjJj> cJl tOL-J^I 1 ^-JLp Ja3l>tJ i 4_> ^-Jo 4j jJw^S" (. 

p ^ p 

‘•o^ 1 O^j c^i Jrr i>* ^ p-^ ^ 

y* yy> 3J_*J ^SJwol-LijJl ^JlpL/LlJL> V I ^L>zSJ 'J J^ ^ 


^UajJl «jLaJU i^3»-I^Jl ^-3 LwA Cou^j JULJ . «(. . .) 

4 ,rij aJL-j I ^ Oj3 4 J i^Al ^ (ADN) ol : 

»* 

.l^i^l^J ^Jj>“ I yA (ADN) —> OljwsJjjJli (. ySLxiVj 

OJJj^ ,e-L<iJ-*Jl 'J y3 (jLo 0 -LLj jJl! 

OJJ3 C3liaj2j>tlJl ^— ■ ^J^ 

IJla ^^Lp j . 4 J 4 jl? 5 yLii 'iAki\ L^J jl5 ^1 oLLs^xil ^^JJ^Jl 


S. B. Prusiner, «Shattuck Lecture-Neurodegenerative Diseases and (9) 
Prions, » The New England Journal of Medicine , vol. 344 (2001), pp. 1516 - 1526. 
Evelyn Fox Keller, Le Sieele du gene , bibliotheque des sciences (10) 
humaines, trad, de l’anglais par Stephane Schmitt ([Paris]: Gallimard, 2003). 

.(2000 hyS^f\ i±JS\ oJaJl) 
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^~Lp ^]l oLjj'yi y Lg_>li t ^ j>*jJI 

t«oL>Jl ^ i j^ AJj^Jl O^-Pj J^aII AjlgJ ^ 

*• H 

i> ‘u^ ^ i ^ f'Aj ^ 

.oJjL«co aJwo 0>L£*>IjP 

•♦ *♦« *• 

oliJj^ ^ !-*->- J-£-b j-fk i jfr g a<>. 1 .aJLJI ciiJ^ 

CmA>^>J 4 AjIjjJI ^5 jJajJl o^LpI L^9j ( j-ws-vvo ji pL*JL*J oJuJLp 
jb X? ‘Al V U^j 15 ^3 .-bO>- ^ C— Aijj^Jl 

♦♦ 

~L*jI ^jIj (J lJL^ Ui ♦ La^S^ ^ 3 Jj A^Jl>tJl Ja^ j 

jU ! ®4jJ ^ j), $ A ,/P pUo cli^SsjL?^ _> ^Jll? L<>Jw^>- l y3 ^ i 

4-^-Laoj “^J^ 1 cr® (TJ-*-" Lfr'I Y &j_yJ I 

>-^— ^ i j-a (ADN) o! . ^1— ->“Vl pIwOwL_p ^J-o^p 

o j-*JL> J^U V US' o) (. . . ) ajj j*<JU -> yr j ^ - • L^2j1 j - 
jl o jJJLl*_>j ^jL_*_>j JpLjjJ jj* A_i_^*>LiJ! <l^ 3 jLS* ^Ul 

^^j>s-yg- ll^ c |>w^La<>JI ^1 Jj>cJLw^I cJ^a>- ^Loj-aJJ ^Lla-pj 

<Jlj-*~Jl jl» ci j-5jl ^-A ^JlS"I ^-s^'V I (1)1 jl 4 J_^5"LlJL ^yjJl A_>U>-j 

. (,2> «jjw J 

p p 

jiS”! (_£AJl A*wvAj Ajj ^ jl <. t^jllsLoJl Aj b- 5 U?J 

p p ^ 

- <jr$ y Cr^^l Lj^yj '^Sr^ 4 I^aaj 

»* ♦• 

JjfcUJl j pJL*J! a-vx^jJL \ J^2s>- jlS di!^ oS? t aj^p 

^ JJk Jl ^>^J\ JLiJ (...) iijj-JI ^ L. :jl»!j jl 


Jean-Jacques Kupiec et Pierre Sonigo, A 7 / Dieu ni gene: Pour line autre (11) 
theorie de Pheredite (Paris: Seuil, 2000). 

La Genetique, science humaine, debats, ISSN 1270-0320, sous la dir. de (12) 
Muriel Fabre-Magnan et Philippe Moullier (Paris: Belin, 2004), pp. 104 - 118. 
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l A^w*>p Aj^ j-* 03 1 i A_<i*XS" C OwL*J>-^ aJ^O*S" Oj*j L^->j 

O j3 J . KA_3 ^00OO*j (_£ jJl ^/?L>tJ! ^o ^J>oJ I (3^*''*-^ J 3Ji3 LaJ5J^>xj 

* * * 

jjj AjJ^oJl ^ yfyJLa Ol i^ij^l A-]j) ^ «*» > t 1 Jj>~ IwL^J ^IAwLS! 

6 j^S y> ^— > C J j3>O_0 A_L>L5 Aj^-O-S" OjLopLi AjLjIOj -AJwO j j -Ia-> 

^ l»ww<«ww ^ .^c-l I ^^3 Aj^^^Jl 1 aAj y^ a-L^^A-w** a»sO 

** 

lj»*JL*J OwLix^oJl A^UsOjI oUl ^LOoS"! (J^- 3 (_£l t^-s^L<iJl o jJjJl y-A 

** ♦♦ 

£, *4 £. ^ 

J^-l J3> AlP M yj^> Jp*^ y>^l jli tl-if! .UJaP 

.AjZj AjyK. s^ jj*>^ C ^y>xJl ^JL*Jl 

oL->sJl (Jlj^j>“l (J^l_>tj <. IpI_*~uI ^OSi LOaj 1 y&^J 

** 

^jJj cJl Jj Loj ^J- 1 j OOjIS" A_<>3>s_0> JuL- J 0OO*oj (. Ajj j3> ^3 

4^^_A>cJi oi~>>u aAjL^ji 0310*^^1 cLU 

p p 

A— w Owl_P 1 aJ ^£0_il c £_^l j-Jl ^-^lO ^~pl dLta jl . ^ Si jjJl 

Jp»*Ouj Oj\~a~> A_aL>s_v 2 ^JJL ^ A-JL« 3 jl yja C aIjLa 

<- l£jJ j *4 j | ^j3> 0lS tjl jJiJl w^U>cw^'i ^UjJ ( Jj>-I ^j-aj . OwL> J_P (jij-L 

jJ A3 j-*-4 ji f-fj ol t ^ <jJ I Aii^ A^j^kjj 

JL*_j ^_0*>\j 0_£ j*_*jJ| dUS Op tlj-p^-lj .oLw>sJl A3 j-*~a Lo^li 

^jlpUJI ^ojJl J^vJLvO JUJL>tjJ ^LgjJl ^La^oo^NI ^_p ot^-^l 
t oLwvoTAJ ^y\jy}\ OOj^! I i^-sLooSI 0_*_> ,jy j_0^Jl ^_*j>- s yi 

•4 

OIL oj .Aji^-^a 03 li LO^JL w^ I C-3.J-A Oy^JL*>> ^ 0“^ 
ot>L^>- ^JLp o-wolJ tOj_5oL>*_a jL-S" ^Li^i L^JL^ (J-^ 2 -^ 

♦* 

p p 

oL^y^Jl olao^l ^pi O^LpIj ^jJLpLvwJI J-O JbJuJl OwaJL^OL^I 

CwJL^aJ o <. a_^_jjJI .p^Lo-^Jl JL>- A.O'x-jjLdl 

pj-a Jj>^l M p~> c 5 -^^ 0 ^ 

A^w23> ^1 A^>jjJl ^7p-> o jOO oOp O 03 I ^>- C-J j->- < t 


Fox Keller, Le Siecle du gene. 


( 13 ) 
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1 3 I ^ | j 4 _«»vwAj jL^jl^J .0^ q»^«J I wLbP 

p p 

a^JLi c 43 j-*- 4 *-* iwLo jl j!5 ^yJi (, oJ-jJj>«J1 

*~1 t* 44 

o jJa.^v.1 L j*^T 3 J ‘^“* J *Sj>~ jA ^1 ijjd\ 

44 

-■‘Ur , l'* i O^woLoJl ci^^!j_>cJl ^Jlj yb (J^yji j| .4-OwAJl 

a^jI jJl yJI jj .4jy+>z Jl Lj>-jJ yScJl cjIS” jS> 

j| .~LP yA IgJ J-KJ ^J ^ ^ ^ *1 V»— «— 1 1 ^>.1 I ^^mA ^ y 

o ^J vj JuLl .yLSl N t*Lj>-Vl s-LawLp ^1 4™JL oj^li ohL jjJjcu 

t- 

. j^jLoW ^JlScJ! SiUU I t ^j-Jl aJL^voJI 4*£>- j 

f, 

j yb J_*_> i)j j£S ojUl ^jJl (Jlj^sJl y& I j_A ^ J-*j l.iLo^ 

I *Xj wL>t^J ^jS' j^)\_P^M 0 J^jjl 

0-a IjlJ-L^ IS1 ^-L> -Li jj-^j di-5 jl -<s ^ -j-Jl 

^J-p o^^A»p^ . Lg Lg h L>t_> ^jA ^yJl d-> La^-L«-^J i 

JiuJl Jtdl jl> y* ^ L. oUjJjcJl oli cdUi 

<z*j>*~*S JwvvwL^«_> AjJj>x_j iS> yi -^*"1 -l*j .4jj-pLtfJl 

^ jf £ U JS\ yj oii4 J&\ 43 ycj I J^J j .$L>Jl yb j_>- 

p 

.e-^£^>tJl jJJjJ (_£ ^>t-wvJi 4j>- ^J| A3 (ADN) 

^^y>- ^3 SLo-tiL jU>jVl c-Ls^sL jj ^Juw^ L wjJl JjwL>tJ j| 

JlpI yj Jl^Jl^J Sp! y jl Jjo JL^I 5U>Jl jl . (ADN) 

4 * 

^Jl ;y\ (ADN) jl . W <JlL£~* JjJ> ( _ y JU ojjjJl 

44 

^jJiL5sJl lj— Jj cLLLl<w ^ jl— I ^->1 I 

♦4 

4^ P 

(_£ y j3 c_jli5voj aIpLwvwO yixo -ty^ 1 

** 44 


. ' U L^jw 1 - <t S v ..’? y 4A*^ \ < azS \ J (^0 
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(^_xAliL4 (_yv» ) 


^Jl pLjj-uaJl ^ja> *L>j1 LSj^Lx_>jJl jl 

,£JC$\ ^JL Jl£it J t5lUl cAbU J^ ^SjLJl iJalNl jjk; 

j^JLj jJl j3 ^j-P 4jj\ y>xi\ l5w>ljojjl ^ jUjwbJl ^^>oj 

^yi 4_! y3> ^Jo LaUflj jl ?^LiajJ! jJb U ^j^sJ . ^ QajJ I j jJfij 

^ ^ jj>*jj . jLo^Jl ^3 J jlSjoJl ^^3 4j^s^o <Lo j_4_> ^S^JJ j j_$j| 

^LpyaJl jU t dlli ( jS* jLjii .<LolJJl Ujj>- ojjj*Jzi[j iili 4_OjjJl 
£A SiUJl j\ S^LJl J^lJ LJojVi jl it JjU^i ^ ^ 

<oLjl j^Lo ^xJl 4j>- jJoLoJl 4^>.,lg.>Sf I y~-o-> ,^jL>*Jl 

^1 ^Jjcjl C^JI U^JI Jl« c iiliaJlj 

w* 

J*\ iiliJl iJa;Vl J* U^- 1^1 tiiUaJl JLL* (Jjk- 

•* M 

.iiUaJl Vj SaLJl JjU N 

j jJaJl ^^3 4_>jl j->*Jl LSj^oLijjJl ^Jjl 0-*w^j t L^j>c_jjLj 

** 

jJ* oJj-> 3 o j-PwLo c j_JLp ^-^llJl 

p, * 

jwoJj ^__Ap-Low^I ^yJgJwojl j-J*S }zu J ^3^ ,4_^P j_v2_ll 0j^_tJl 


.oji \S ji 6*0 
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or^y^.y. Mib 


t j-> jLS^ jlj *y ^-L*Jl l~LgJ ^j_-_5C]| 

c s j jJ Jl^jJI <_*JLLj jJLSI c j * jb 

jl5 j . . . jl* jjJ j_, 

Juoljjl C.> Ja .a. l'> “l t 4 j ji jPxJl L^w«LjjJl 

LSs-w«Llj jJI (. (^j\ ^j>«J I ^_Lp : ^-aLLJI jjiaJ 

C-*-o-Xa 1 t^Ls^'yi ^ . AJa^-^AJl Ajj! j^*xJl liL*L>jJI j t<uia>tJl 4 jjI jj>j| 

♦♦ 

jjjp Uj jJa- i j j Ojl _^Jl ^5 <Loljl <LoJa_> v yb Ajj! j ?**. Jl LSLoUjjJl 

*♦ 

(*-^ ^uLr’'-" L^bi-xJl ja l-L* ol -ujly ir*. 

Oj-aS\ J - frI -° ^3 Ul£JL 4 -^pLwV 3 C (_^jl ^->s_Jl Ojl jjJl 

*• ** 

j j l-U* l~U* y^ ^° ^ 1906 j»Lp t 


» ^ 1 — * - 1**1 1 


Lo IJ-Aj . jjljjl £jl>- jl A^lw? ^jjLJcJl (JjL>- t JL*jIo ^3 
t 4_i_»LiL> 1931 ^*Ip ^ jjsjL) 

ctaLJl iSMp cuJSj .^jSlI iUjJI Lf)l <£*Ap ^1 <i j yc* 

^^-Lp ^LJLj ia_^ j J ; ojl^j>Jl jl 

** H »• 

^j-v^5s_*Jlj .oLJl j-S* jJ ^_3 Ls^LfjjxJI Sww^ IW»J tOjlj-Jl ^ I 

*• ♦♦ >■ 

t ^j^L>ti>3 Jx^>j ^Jj <. ^iJl ^ Ls^>Li>tjl jj t ^j^SojL 

^^-Lp J : laJj ^yJl JjVl 43*>L*Jl jJJj C-JlS .ojl ^Jl 

♦♦ *• 

dr 4 V.y ^J-vaj' r^-L '-Hrr ^ - ' jl wLo . jjl ^Jl 

(Ja^<>JI ^->=-> ^LoJaj I i <Jl>U to jjzImwo tj^LS" . jjl ^xJl 

•(• • • ) Lg-t J-xJ ^Jl oLa^jjJI ^_5|x-a«Jwo JpLzjJ ^\ 
aIpj jaSj LA^Jb>j ^b-> t_^ ^Ti (“'AaJl 0\i ^jJl 


IJU J^rV . 


(i) . 


^jjj ^]l <l~w«jJL> I 3_a t ^o>LL^jJl 


Ilya Prigogine and Isabelle Stengers, La Nouvelle alliance: Metamorphose (1) 
de la science ([Paris]: Gallimard, 1979). 
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4 . JjLul* o jSi j < jJ 4j l ^>\_*Jl aLLLj oLi 

»« *• 

Jl <L>jl LSwoLojJl ^-xiwwvJ ^ oL^xjNl lA»A .’ A- -s— 

JISLiSn jj-j-t J-J tjHjL5j ^jjb 'jr^J ^jUJl 4ijU» jjU^J 

. <2) *AlkJl J.yiz J\ Jlijjj I ebjNl iJiuJl VUaJl 

^iJl aJsL?*- I 4jjl ApL-®/? ^A 0 a\j>- ^x>Jlj) 

V» •* 

'-fr’i (j-lj iJLxij Uc* j*-*'-*' 1 

^UajJl ^lll oLJl j\ 4iUaJl oLiiJJ If A^JsjI ^1p J> ;lfl^ 

<uJaj^! CjLS” C otw 4_w2_>=Jl Aj jiajJl cLLL .l)jI ^jL>“ 
Jjljj ^>cj J j-1a.~j "V ^lli ^wJl C A3jl_AoJl 

4* ** 

^ A <Lj I w\j>cJLw*» I jS>x-> C q 1' 

JJ 2 J l ^Lj^aJI ^JL*Jl ^ y*s*a ^>*J! ^ISGl j_*j ^J ! ^JL*JJ 

*•* S* £. 

.AoLj^9 CIjIjL^j oj^aj cIIa] aS” 


^ £ p. w 

^ <£' c^i <£ j ol JJ fjj\ Ojl ^Jl jUp tpLw j 

.^^LJI ^]| a-^jJL oj j) aJaj>“*^\JI ajj! jj>*Ji l^-obj®xJl oJ-Sv-Jj 


lJ J* O jl j*\ : 4^^501 ijl ^Jl l5Lobj 

aia1>s c^Lw?lj*“ d->j jj I 5j y^ J ^jaJI I.Xa J& 


JuJ 


.>J0 


JlSsJLj Ajli J-P 
l^J 4 J 1 ^%. ^ L^“” Aj La--o— > 

. aIjLa Jaj 


» A-A.^>wi<j ^nA »/?iL 1 (2) 
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t y^JoS' ^Jl A~s*jJb S-ibc.ua Ajlil^j AjI C y^3->z^\ ^Jp J 

£. p. 

Jj S^ jJl>c_^JI olj-LaJl Aislpl JJj till jJfc (_£uUlj (. J-*_U jLa 

0j3 r/2-J (1)1 ^j-Ss-o-J A-K-JjVl ^,iLw<Jl di-Li Jl 

^jIjJI ijJJL ^-l */3, m )\ ,S.i jS^A Auwv^bj A-*^*/ 3 S.iL*_Z-wal 

£-j j_JtJi S.iL*JLuai AjO t yA jj>-l <1)1 ^Ja P^iAW I V ^1 .iijJLJlj 

JjLwJJ 1 1 865 aLp LaUsjpI (i ^Jl ^uX^/2. 1 1 

I M *• 

: ij ^>J1 ISllSUJJ jJ_,Vl 

- Die Energie der Welt ist konstant 

. JU* «UU J iatf JlS SSUaJl 

- Die Entropie der Welt strebt einem Maximum zu 

•<i^> <y i£y*& <_jH tjJj 1 ^ JJ * 0 * ^ J?*i 

1 t» * 

l~bl Lo-^J JJl* ^ I c a-ULv*jj t l)I 

\iy**j> <y> Li^ Vj 11* (JLfr J> 

iwJ ^JLlI Jip oj^LJl JJl wL>-l aj j! jj>Jl L^LoL^woJl oj 

jJ A^blJ^wjJl A^AS* bjj *^b>dl &wA_JL*j ^3 K J^IjJL^jO LSwo^ JLJI 

1 4* •* 

(i' iji 5jU)n jp-i ^ lus <. y>^j ^^JjP 4*S"LAIj ^ 

£. 

A-^uuLw*»^i J ^p oj^Lyg-ll S c->L> JajJl Jj>- 

0* ’ UUJ Vs* 

♦« 

JL*Ju (jl .Ljj^- jJl L-jLL^>cj <. Aj j\ j>^\ l^ColSwiJl ^3 

» -j2~> UVUwQ ^ i ^ l C L^" J ^ ^y«^UV>Aj /*~ « i ■ O — O 

(1)1 LcwS" l 0 -AJi*uO Aj ^ i a . ’ * J 0^wL>«_o aIsjIj l 

<- * ij A-g 1 ^Jlp ijLw« t ^^»SsJl ciLolSwoJJ A^wvjJL JUJ! d)j^o 

£. ^ 

t ^_3l jJl ^3 A«<k-^ 3 ^Ji yiS\ d)l LwoUj>- ^ jJl 

^J! dJUi ul jJio Jii j Jl jl* ja hujS I ^LJI (Jy 

^ : J^J J 2 ^ 5 ^ J-^ c5 j-^ 


64 



Js^\j yo C^ijj JjSM 0*Ai!l t$:>L<Jl 

*• 

o*>LiJl j_pL<Jl jl Lo c LiL>-N £j) jJI iJ-woJi jL-J J l ^ 2^ t j%J 

Uw»l ( J^J>tJ 4jj ,4^o jJLoJl ^3 4-Ixj>- jy J-43 C 4jkljj 4*Jj «A^<wvO 

*♦ 

p p ^ 

jL& t U5j t I 4«^^- J j ? ^ k) l^^ 4 

^JUJl j JjVl (1)} 1 1 g ««> a j ojJiJ! L$J 4 _*jjS/I 

*♦ 

p ^ p 

J. .,<? a ♦ j-U3j ^j|J--<Jl £^lj jLwo~£j 

j^ p->^J 4JI .4~JjJ>*jJl Ojl^J>Jl fj-fi-* j-^ IwU^Ji 

<L)Ui) jM <4w^U>“ ojl j>tJl ^1 p 4,L? r , J lj 4^^j>tiii oliij^jLjl 

•* 

Ojij^ jr^LkJ -lijLr^ Ojljjj! oli <uJaJS/l 

4^Ja_) V il jl ! ^JUL t jJU j»Usu ^jl j_>- jjljJ L^-g-^ 5 J-S" j 

lil J_A Sjly>Jl e>jL~J jl .1^ U Js ,Jj\j>- jjl y J> ^ 4JjVi!l 

** «* ** «• ♦• 

LoLj-3 IjIAJLo ojl J =>t -^ I j^° (J^^ - l^-w^Jl Ij-Aj .(^ji^j>sJl jjl^-^l 
J5Llj 4^J jJuj Ijl^JI Ula Jl*J j .^UaJl ^Js> jp jU^vwo 

p 

^UaJ j_a ojl y>z]\ jlj-wo jl .ojl ^pxJl jlj_w4 La co j-JlS" ol.g^ k j 
(■joL j^SsJl 4>sjLi<jl t^Ljjj^l) ^LiU 4w^li>- ^LLx>c_) 

^Uajl ^0 Ojl j->tJl J^Lj ^Jj>-I y* £ypjj j-g3 .SjljJ>cJl £4 

Lo>^ 3 C <_£ jl jJ>sJl jjl ^-^1 j L^Ufljjl joAd-P^ .4 jjI 43 J*~A ^1 ^gJl 

.Ojl J>z}\ jlj^° LgJg^J <> _^l t Lg-wvOL) Ojl iil jjl 

V* •♦ 

p p 

IfljL?" 4 ^oLp Oj 1 ^ j*S+j 4j^jI ^j>c_]| L^-s>J Lo wLLI j^^l l-X--»<>-]l j| 

41jLj j>UaJ 43 LU jl j-^-^ j -Li j .4iUaJl 

JU^Ml jU c^jL^i ^UaJ ^J\ 4^JUj .^jjjjjLS' 

4 JUJI ^Js' Nl Xolxj M jjl^Jl ^1 jcd 

^Ualll ( j-o ojl y>ti \ j JJcjJl C-jN^LJ Nj .^UauJJ ioLgjJlj aJj^I 

iJjl^o ^_Lp Nl jujl«j M 4-Jl^Jl iJUJl jl .^jUJl -k^^Jl J 

*« 

jJl jiJ yss jLJl IJla .5JL>- ^^Jl oNLiol *Lol aaa>mJI o'y^LJl 
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OnOllI <jl .‘CSLvvJl *L > ^ J cii^lSwJl ^ AiUaJ! laia- 

•* H 

L~J yjj_U 1 <. oj! y>J! ,J^_Oj <► L>*J 1 cLLLl! 

U-ky * 0 y ^y^ry ^Ij (( 

j jJxj jl j»UaJ 4} yC^o 5ili? ij^S' jli 4 1 JlSOfcj .^UaJ ^1 

^ Uau ^1_P {£ ^ ,*~^ a ~ > t aJL>*J| oO& ^9 . ^J-P 

^J| <ujl liL_*LjJL!l ,y Ju*oJl 1)1 . a lia lU ^jL^p JUoL 

1)1 tJLJuJl *^A^LSLw<Jl y JJ*JLU ^jlJUlJI ^ $ a ^Jl 

4 jl 1 _ 5 \_^> ^Ua-> ^Jl ig-s^ jJl oojJL> Jlt^-p pLjI t jL*Ji ^_>tj>- JaL* «/? j 1 

l a~Aj Ojlj^sJl ^Ip (J y^2J>x \ J J .OjJjLaJI ^j^J>t^vJ 4 ® Jj 

t O^-OJO* jL*Jl Sj^jU j! .ojl jj>xJl \ y>~\ ^J*£\Oj A£UaJl y^oj 

. c-olj ^->c>- L^jjI y* - *yly ^ 4JL>xJl oAa 


(JljLaj *)A»j j_la ^lv*9I A . £3 4j j 1 yJl LSl^lyjJJ IwLwoJl Lol 

^Ja-www-Jl ^Liy-dJl jlial j-*-^ *^>~ ^Jl j^L>ejl> c^L^Lal! (jL>c«oJl 

j-* ^ jz~~i ‘*-’1 or® *'. JJ ^ 

LoljJj *y>- ^ J! AiLlaJJ ^LSCJl Juj_>cjJl 


<j-0 irri ^ '^H *j\ ~oj\j>^ 

oL>cJ! oJj>J o ,v y j_>sjJl ^2_?o 4_vaL>s_>j jj > cjJl 

op jjJ ^>cjjwL) l-jLL) ^c>j j U oL>o'^l IwLfc 

LuLjJ-^ ijlwA_i>3 o|^ .Aj>- oji y>~ j_ L>ojJu j jjbJJL) 43liaJ! 

*• 

^Li tiilkJ! jj-^ai j^u. Jhsu ^UJ! IjuJI <JPju 

M «* 

UjI^ Oj-^j i. ^UaJ j . w^iUaJl >1^ L?„y 1 j ^ ]g ^Jl 

p p ^ i 

J5 d)l ^1 t LoL<>«j oj ^ I jj>cJl j j-s^Ji 




.0 


LL 2 J 1 


j 


\a Jp\ 4JLj>“ oL>tJl ^_9 


J 


. WwUljJo 1)1 <^j\ j]q t ^>lia_) ^_9 t Ja- 


jJl 


l)jl jJ5 ^^Ap ( J^L*Oo % AjjJs? (J j_aJ| diJi ^ ^Ja-wj j 
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ajjI ISLIjCJI Jgj ^^131 I LJ^I L^-wj'y i ^£jl ^j>tJ 

.^UsLi jJ ^L p oj^U <oLj-s3 Io jiaLo 4 ^>*Jl ^1^3 1 Lj1j.S ^^JIp 

* 

^?s j$ j* ^ -L“^> lSjLt*^' jj-* 2 ^ 

♦* ** 

aJL>- ^j?xj d)j-S3J j j.iaX ) lJ j-y>*-> ^ylill iJ^Ll A^w? O} .A~vj5j 

p 

*'-“■=’■ (_^1 j' i y^~i -cSj'.^' iyA&\ y» <Sy*a* 

4 oliaJl jjbt {£j\ j- 5 ’'! J aJ ' (j| . . . ^y?\ jJ>^\ S^>- yA ^ Jj[i 

* 

<5j'>^' jj^aJiilj .(^jl j.J>xJ! J J «/? JLJl Usb JUpj iilkJl ^LUj 

.La j&yr ^jA Lg-P ^U L>*jjJj L^-Ip > 4 AdUaiJ L->ta ^j*}LJl 

L)i aJ ^JLo ^jIsj Cw^j j-> a»>e-s^j1 ^III LlDl Iju-JI Ij 

Lli-i Jl 4 j>-j^ .J^ILa-Ll j.i}.*/3 1' 4s>-j2 ojl jS>- ^j-Lj 1 y* 

L»I~»J -273,15 ^jLLj fills' ^I*>j ^Lp 

LIS' .oLU ^J^i'yr ijr^i y^ I^LL ^>Lp ^*»L^*jIS' j^jl) 5jI j>*. Jl oj 

♦• *• 

y L)i oJL LIS^ t c^Lojj>eJl oJaJL? Lll 4<H y>t Jl c^-Ljj 
.o^LJl ^jujo LjLp y-i (j$Ul j-«Vl <. {{ j~S\ yy 

.oLj^j>dl JaLU J3 LIS' 4 oj! jj>*Jl <z^j3ji>T-i I LIS' t^^SLJLj 
^Jl3VI ^Ip) o^L aJL>- J_>- ^j ! ^JuLo-; ^tJLLL*^o j_*jll dl-L 

Wi -J^ >j\y ^ I p- ^jLJ ^ j-*j ^ LAwL*j_j 4 JaLLJi <UjJ-P (aj ^J a_> 

LI ojl j ^ la" .jjUa^Jl jjLaJl t^lSLJl oLJL o^jJ_>t-<Jl aJLxJI 

w 

5 ^-II *wolj>- 4 *Aj>-! J C— ^ jL>cJ ^^wA_>wO C ^JuLjwO ^ ^>-I 1 -* , 

.ojl j>k}\ 1 t^^^ILoJl 

jjljjJl jv-LJ L^wwoj^Jl LcjjVI ^5^Lw<J! ys> LJI 

Aj ji jj>Jl LSL^oLjUU (i^^^\_>cJl la Ll ‘lSj I^JI 

LuA vfljjJl oNVjl^-VI *Ij, oJ 15 5J>L_^J! dJLL' jLi 

^ISGL y yS' ji *Xxj ^^3^ pL^I^ a^wwJ Lj 

(JL-^| Ju y L/^3 ^-^^3Li ^j^a3 Ll« j^Lil lwLs^>Jl jl 4 xii jj! ^3 .^y>J 

•* L - *• *• 
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dy V- ^ o\ JlA>- ^ SL^>tJl 

«* ^ •* ^ *♦ 
w * 

C 4 J Juio JjLcJ 0 L?-J J^ 7 L5^° 4^1 SUA C^^lpLL 

** 

JjSCo-j <-JL+S .^^a^ljjo <jl ^j-a (_£jl j/ r >c -^ J j}-^-^-^ AjN dU JJ Aj>z^Sjj 

j ^>cJl o jj^yg-9 \S ji Ol < ^ >_ <L_L>- Jio ^UajJ 

?^JiiJl IjuJ I 

ajjI ^>*J l ISwoLojJl (lr° oli*>\_*Jl ojLS" 3 jj^aJ 

OLS' 4^*^? U o ji 03 J ^ilisJlj 

Oj^\-*Jl jiaj>tJl 4-jL*Jl i j «^.oJl pLiOo'Vl ^ JSW 

•O* 

(J^-° COk/t-^' u^-i ^ J-*^' v 1 -^' 

v* 

j L wj ji jjJiIpI 4jI aj>-j^ ^Jl ^y>Jl ^jjlSsJl jJL! .jj>ooj jO 

^S> j£\ j_aJ !SJ!>te*Jl Mj .3*~kJI ^ *Liol oJ15 SL>J1 

^j! ^>bJ! j j <. 7 r<^i ojl j_px Jl 15 w>1o>jJ! cj^> oLw>Jl <jl 

♦* 

t LoL^Js? *^-oJl taj j-& L« )) (...) 

JLULo ol ^Ja JUw j/ [^>J| ^^jLSnJI] (...) ^ o> j*<>Jl Uoo ^JJl 

J j.^2-dJl j \ jOOlj l^-JOa C oL^>cJi 03 ^i-C- Ol IOc*j Owj2j 

• <3) «(.. .) ^JuJl 

J Ajl .i^SUJl iJljJMl JLp j>^AJj^ ^ jJl&l j~A 

^3 ^j-ww^j^o lO^o jL^CjI j/j t cJ j ^l300>! jlSol ^laJLwyw? 

J* <* ^ ^ 

t Lo I ^5 sJLwO j/l Lis ! yj ' k — 

.^.JUI ^£jl ^>rJl jj-s^iil j-^j t <Cj> ^ 0^^ 


Erwin Schrodinger, Quest-ce que la vie l (Paris: Seuil, 1986). (3' 

.(1967 j*Lf- *1™J 4j^JaJl) 
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Jl jjijJl ^ iJl^LsNl ©Jt a 

p- 5 ^*1 •Jdj^ 5 ’ (>*>; Jy ‘j> t/Wi^ 4 

t>rfJ t-da^-'bl (5-Ul lilis jja^ jtJU j*-$i Ji\j: ^1 J ~pyi 

jj-*f <? « 1 1 Oj .^jOJI l^Lwo-Jl j L<>jw^>- ^ ^joS\ jj»*j*xJl 

* 

<w*>l a 30»- ^- >=j LoUjJj j ^JaOl ^jcJo lLLIjJ 1 .JjIj^L) 0^-^Xl ^£jl ^>^31 

Lygj I j_a ^JJI j^oVl 4 OX^XoJl c^LaL>&-)I LS” ^3 ajjL^l<*JI 5jl j->cJl ^3 
•* — ++ 

‘ ^li Axla>-*^\^j (_£wL>\ d)Lo^x ] jj y^ 0^3 t IwL^A^ ,4?hj >- >taOJ *^^L>tl> 3 
^JOJl 0L> j z~a~> 01 L°1 .jj_v2_iJi ^j-a ^j-o 01 Ll>aJw 

p. £ f- 

a**/? j$ i 01 j\ .4>cJ >- ^0 jsJZ' a 3L>- ^3 jjft JUJl 4.1*3 jJl A-Lo^L 

*- •♦ w ♦* 

^L_Jij 4 Aj>cj>- j-oJ| ^*_P a3L>tJI 40L1j 0 ^j^JLi ^lil j^j&.aJ1 0^ 

** 

j j_£Jl aJjLLo ^LL-Ls^ 4 (sirius) ^ ^*JJl jS ^Jl Lu* 

♦* 

t- 

^£jl jA>- Ojl y* 4_L<>^>^ ^3 ^OJl c 1 wL^_5" 0 jS ^3 .a_Lo*SO 

*_>t^J 4 L™J 3 ^Jr_s^ , Ll?ljj» 4 iJLjS 5 0^ JlJ>- oJL^ 4 C^o . JUL 

V * ♦ — + ** **+*'* ^ *• • 

^j_P t g * ,JiS\_11j i-_9 jJ>eJj (tt^jLpW L^-^-wv^J 01 LL*-wOJ_j) J^LLo 4 IL) j-Px^> 
^jA « JjJfejJl)) ciiil] Lwwv^J 0 J* .s03 Otojl (J^l>" i£j\ j->tJl Jjl^Jl 

00 > «-^“j d^l^ L^j'yL?- 0^50 ^1^-^ y* ^xJl 0X0 0r°^ 

p £. 

L^J^U-J ji“l Jlj^- ijs^-j j-^-; t -AjI (<Sj\ y*~ J J '' n a 4^jli (^1) 

^ 4<Lf.j^^-; j_^Jl Ja^.j ^ ol^-j 

jJLo . . . j\ S' Jj>-^j ^ 0l^X<0l L^Lo-i 4 Or°j^^ 

^1 (t 0 1 ^^i-wvO O-Lj?- jJl p-LwJ^Vl Jl»Ij ^3 4_3j jJaJl diL 01 ^^3 

j^xSj Oi-*^-oj0l 0 <• jJ2> ^%JLp ^^3 (^jl jJ>cJl ^-oJl (. . . ) 

. ^ (( Oj l^j 4JL>“ y >\ ej 0^^>t>J a 0 jl aJU- {jA aL^I 0 J^3X oL>tjVl 


Karl Popper, La Quete inache vee. Autobiographic intellectuelle (Paris: (4) 
Calmann Levy / Pocket, 1989), 

.(1974 S' 4^L/?Sll *4*^lajl) 
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jl .jlojjjj 4j Jj&L*jl J&OJ N bJl jJJS jlS' 

j Aj jJij A*J 1 l£j! J J^gjj}\ L^J>- jiflJ ^lll bSjjLoJl 

<jjI ^j>J 1 L^waLojJl JuLSJi j L jLSbJl ^u 

^*■1 ^ >w «j I ^ I «a_*>_] 1 a Lw — p ^ ^ j ** i ! 

** 

(Jti>oj c 1872 ^Lp t ^-jjLsl ~L&J • *■ L ^ aam ^ cJ I Jl^->c_o (J^_>- A-jLoJw»-l 

jlbbJl j-Ui .^jl j^-s*2j 2_11 ^Jj 4^-wjJlj 4_> j^>z-A <L4-Jaj 

Oj j^l 'S.i (_£*iJlj) t _^Lp O Lp j-» ^ Ja « ) jj 

c lj j& jlbLoJl j-Lta .be ^^jLu ^1 C^bjJj>sJl Cj L« 1 jJa-s^ ^ 1 ^-jIj 

^ ^ jJl j ^-lajl jj . ^£jl j j^,./?^2.U ^£>e-oJl ^-Jajl c jb aJ^Aj 

Jj> L)Lp Ali>- jj ^ JJl ^_£jl j->iJl j w2-gJl .Ajljj 1 J-w-o oL>xjI wv^S^jOj 

jl *Aj j^s>*~a l_£jtajj>x_o j j-Ssj o j-ftUaJ ljJL>jj jj lj Ua_-> ^o j j-^-> ^ 

^yUJl IjlJI *»_*-***j>«lj (_£jl jj>xJl oj j*£L$ JuljJo pQajJ ^LjJI jjJaJl 

•* ** 1 ♦* 

jZS\ 4_SL>- ^Jj aJlJu* aJL>- ^4_L5bxJ w ^jS> ^_>-Lj 

Jl ^JlP ^LlaJ 4_lL>- jU^j jj .^Lo-l^l 


<N>VX U^ W 


** 

.b)b*Jl <JL>sJl Lo jJU ^™pljJL> Aj C- 1 N U>sJ b Lp j~~* 

j jlu ^L>x-«ajI L^jU-aj 4»ob*Jl <JL>cJl j j),.laj <l^a»LSs^j|^ 'V oLi c ajL^jJI 

jl .^LSjjjU iLU ^ l^->- j^5J J*\ A ij4f ^J\ o'yujl 

•• ♦• 

bl b^- ^1 ^bLoJl <~^L5b*Jl‘)Ul 

tOl-v^l jr^P^l ^iS’l J . jLojb jj <LP j_*/? O^Lv^l ^Xpl oU_P AjjL^jI jj 

-jl j^L^oJl j-^b ^)l wLxXa-vo>J 1 <jjl5jl j ^ j/?l ^ p 1 4-o 1 j# 

« ** 

^_Lp ^Ja_>c_j AjjLSCjI jb .^-Asl j^-la Si ^vLSb-tl ^lJ-jLaj 

p 

. jLo^j jb-pj l j 4-wJj jl^ t Jab-wJLo Ajbo jj 

.4-vo-bJl olijj>jl blL Jww^lh ^]| l^Jj>e-o ^j-* J jr 5 * 0 ^ 

L^-J^Lp ^jl ob^jjj ^jbv-j^l >A_— * >,ra.ll libtj 

*♦ *• 

pJUJl <Jap-%> J-J <.5Jb-j^> AjJj ^ o^lP jl .jbjJjj 
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^ ^ p 

. L>- j-y* LJl 4-Jl A^wwjJlj i)\S <L>j! j->JI L5w<)U-jjJI j 
j. yg-il 4 OLa^JlI -J La j~y^ J*J-*JL<i_ll 4jl_S\-vo'Vl |» ^ 9 

p ^ 

.jU^'bll y>Vl Aj ( _ s 4^l j*j <Jl> I 

^3 0wL^/3j viD-i 015" t 4 j jl j^sJl l$W»LjjJl ^L*AJ 4jJ ^jj JJ3 

. (S = KLogW) : o^ oJL&Li ^Jlp 

4_*ia_>- *)Lj I AjjI jJ>*Jl Cj^~ J~i ^LlaJLo^l 4_>LgjJl {^3 

j 4_3 I oLS" ^JJl ^ ^p>xJl ^jJ>L5LJl 

• 6 jij^ J* 

** 

JiiJbJLdl iJaJ^I (.^AO : Ua^l hj 15L.Iu.jJI &L* 

4jjI j-> cJl L$Nww« LLj jJ \ I (Jjl <► 1945 ^l-P J^J>- j_*_> j-> j 

LI^L^LuJL^'^/ I Ojjj 4jliLjLX5*i <L^o^aI (jl LLwJ L«j . 4-Jap- Ml 1 

JaJLs ,> ^_) 4Jl j_>xJi LSvww^lLjjJl jLl?| j*^r> ^ls>~ ^5^1 j^L>*JL> 

jt_J .olw^U-Jl L^_l^j ^~o-p alSLI t L)jl ^ jL>- j-A>c^J! ^^.Ja.j’V L 

^UajJL 4_v2l>- 4Jb>- ^1 (_£jl jj>Jl ^^SwsLsjjJl jjl ^ l!| SJL>- Jl*J 

f ^ VI 

.<IuC>JL>ruO Ls^ajl ^A C-J 2 L>- 
sr^' ^jLSLit ^JLp Js \ ^jLx^oJI ^y-^.3 Lo L)Lp j*-* j 

O* '-Vs c5^' J-«-*i® : ^-* Jsl'jil £• ^ ^J-^- 

j j-v? tf )1 wLiljJ ^jLlj 4~*3 L)» (jLSCoNL j-*»> o!j-^uo ^3 ; jjljJl 

4^*3 Ol*-^ 0 ^3 4j| (.L)L«JjJ jj ^Uaj I Jw^o OuuJ>tj L$j\ j-> tJl 

^_-JuuO ^-A 4 LujL^j ^Jj*i U7 ^}\ J t 4JQ2JI Ji J_^J v-H-> \ — J — o — ^Ji 1 

. <5) «AlkJl 


Prigogine and Stengers, La Nouvelle alliance: Metamorphose de la (5) 


science. 
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LoLoJLaI J-*-i j-i 4 4jI J-Jl JJwO 

LlJ_p (...) i !*5li ^ jj>-l {j-* 

p 

dJ 1 j) */2 ..1 1 ci_^ 1 y^ I ^%«Ap 

. HJ-JL*lllj sL>Jl 
*♦ ** 

j-w-*jdl 4 4JLL2 JJ <U Ju-LjJ I A^ia-I^l O-4-s^J 4 OjL^JJj 

oJJ? L^jlSsJ .J^j-W Ju«I JJwo 4 1969 ^»Lp ocJa^l ^JlSI 

lSL*L>jJl ^ 4-lLjJl ^ l^iljjl JLd c)! OjJaJl 4JLolj>- 

^4-Ul ^L^JI 015 1890 »U JLl. tlJLSUj .CJa^-'AJl oJj^Jl 

p 

ISwjIjojJI vjp'V^l^o 4 j jia.’J jJl ^vw^Vl J3 AjjISsjI jj ^ 

°'p- dr 4 J*' l/J -^j^b fj 4 ^° J^'j 

<-b' J 1 - 5 C^ M'-k cS >* Lb-^ 

*• ** 

^JLJp ^2> aJ»v^L><J| 0L0I jjJL j*JLaI ^JJ Ij 4 ^ J_> J_*J j»UajJ 4-j2-s^J 

£tJjlj LgJ SLA>- dJLL ol .Ojl ^>- jJ-v2-<>J £^2_>cJ 4 -LjLv*j 

^3 0 ^AliaJl d-LL> jllu (_£ c_„ C.+/2J dJti . WjljwO ^-s»L> 

£ls!.s ^il! <u>-j j ^ J^ 3 (J^ ** 1900 ^L. p I jZjj ^^wwoJLp 

OoLS^ 1901 ^Lp «^l ^3 jS )) ^3 l lp 

pUaj ^ iSj\ j ->*)-1 0 iljL^i aJLJU ^3 4 j jJUJI 


** 


cJ j_>- C-> Liao- ">L<J 1 C->^^ jS J3 cIpoLS" 4 ^j2-a L^w3 . ^ J. 

jlLo C^ .j-J^P (j j_dJ I <jL^j ^3 dU^J 4 -^j j3 ^-*1 j-1^ 


Gregoire Nicolis et Ilya Prigogine, A La Rencontre du complexe , (6) 
philosophic d’aujourd’hui, ISSN 0768-0805, trad, de Tanglais sous la dir. de 
Jacques Chanu (Paris: Presses universitaires de France, 1992). 

H. Benard: «Les Tourbillons cellulaires dans une nappe liquide. Premiere (7) 
partie: Description generale des phenomenes,» Revue generale des sciences , vol. 12 
(1900), pp. 1261-1271, et «Les Tourbillons cellulaires dans une nappe liquide. 
deuxieme partie: Procedes mecaniques et optiques d’examen. Lois numeriques des 
phenomenes,» Revue generale des sciences, vol. 12 (1900), pp. 1309-1328. 
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oJjJp OoL^I j3 Jls gjl> *^k* t &a.a \JLy0j ^iap! 

•'i^- J> i J-*^' ^-’lj'~’ “Ar**^ 

£-Jb ^Okill (1M ^oJjk (J J) ,*,<3 4 U jtLo oLalj^ oil <-JlS 

^ j — A 4.. A»^3j <1 J ^ Lj , i 4— > I - 4_J 3 t 

* 

aJL>- ^/2^»x_iliJ . 4 d.«JaJl ^jj>Oo AjjL^a IJj>- L^_>tia _*-*» j i 

. Ja jJwiJl l-aJLo>c>s Cx>sj j»UiJl 

s* 

4_j| ,^Xj^>*J! ^-vuL>oJl ^ >tj bjULb i JuLwvJl j ^Jg-L> c o jop 

<0*ww>- tj»Ua_> *i^~ j-j ^ 

! Ojl^oll 4JL>- ^JL>«Jl oO-A ,oL^<>Jl ooLaI^-cj! 

♦* 

iaL^v jJl ojl jj>- ^j^JLi LgJ 4 JL^s ^Jl 4-^-IaJl ji 

» y* ^ 1 la .,.11 

! 4_»jl j^>- <0 »^*_>jLlo Ja jjk^S. J ^UajJt j ^JaJ 

^iUaJl ^jLLu ^Uilll ol ^Sj>v ^ ti,* f s? m \\ t ^JLo 

• I s^i _^P C J^ 

^J*ps*i,+.A ygJl Ojl jJ>“ jLoJ ^UaiJl >x-J 4 Jaj j-jJl lLLIj ^3 

.Oj^j jOS^i 2.1 1 ji5"^ll 4 p%^jW 2-1I 4 Jj^Jl 

^ UajJ 1 ,1a i >c-j JaJ^-yaJ I cLLb 0^3 t ojl j»a»xJl OoL>-j.i (J.iL*Ji) ^J bjj 
VwLo Oj>-^j »w3^wo Ajli c L JaJwaJl <jtS* 0|_^ .bjlji-ll 4JL>- ^ jla*- 

^r* .^LLajJI jvJi^ Jr!- 1 -^ Oj^ ,>“0^' otH 

j* Ly J j~J ^1 (^jl ^r*Jl o ytlii 

*i W ** ** ^ 

ojl y>- ^j£> jAj j^\ i bj \ ^jP {£j^\ (J^*^ 

, Il^LL) >>LkJl oU t-j-OJJbcJl ‘j-JO^c-oLs^aJl ( y JbJLO 

i^_J * •* r» \ f- *♦ ** 1^0 •* M «* » ♦* 

^>xJl jL<kj>xJl ^3 A^JaXio OOlS* y>£*+j> ^JuLu*Jl (j| .Lol^j 

O aSl) A-j jj d-jl5” y>Jl^ .AA-JaJl /y>zlj Ja-i jj J 
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jLu ij'Ai*- j^>\ t 0 ^aLI? Oj 4.4.^ J >.d 

.(5 J^JJl) 


jlio L'A?*- 



la ^9 (Jl-j'V ^LjJiJ 4 ^oL*J! dJ Llalx^t^J I J) jl^o ^^y-o JuLsjjJl . 5 

.ol ^Jl 4*Jl*JL>- ioLj»-'yi 


£_^?UJi ^C,\ t Ju J-jJl ^ UajJ i ‘jJ> Aj 1 3 (JllxiJl ^A o j-AlJaJ! oJ^A 
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ol .oUaJl 4J £-jl>- A-lajL>tj d->Us? 

Jajj L^i-j 4 _aLJu 4 jj>oi kXi ^wLjwLjJl ^cJ.jg.y?-^..! I 

^ >3-0.^ LiLL*» ia^j c 43LL2JI ^ oLJl Jj j-o d)i * u_> J-jJ L> ^HaJl 0 jJxs 

g, 

^ ^ULj) JJ^ 2 -A. 1 | 

f, 

.C^UU 4 ^-lsaJwoJl Ow\j<A>cJl d» ,V y L>til t 

^ 1 _>- LxJoj ^Ua Jw U I J3I3 A^UaJl wL>J_*j d)i 

stricto ^JuJljJS j^UaJL 4-^ljjJi liJli jj>J ji j j.^2 JLSl 

cr° i^jIaa ^UiJl jl ; *SI^Jl oUj^I sensu 

t-X~r J^> -^1 _P. (JLo^-VI olj tSjl^^Jl 

#* •* ** 

j->cJl j ^-v2-rflJl AjIJj ^j-a \* j>- ^ji\J .AjLp! j_a ^Jo (1)1$ 

Jl*j ^_) . ^llajJ ' <La ^JgJwoJ I cJ j***-* 

t- 

^ l^a J-^J 5^3 J-A-ll ^ji j->cJl j Jfijj 

i *)! I ols c (_£ j^>-! 4 -^->- ^ i .oJl *>^ a «j> 

^y> jJ^j ^UajJl (1M .^UaJl ^Ji <U^jJL a] l)J tl^L>s«a tjr~^ ^ Lia-JJ 

(...) Sjj j~Jl» ^ j Ck~^ y^y* 


^ ^5*1 e-i-L5s^j jLw oUi jjJ ^c,j\ jj>Jl op L ^oSL&j 

i/* jr^ oj\y>J\ j! JaJI Ja l $j\j>Ji\ jj^sl Jl 

I yj> Oji ^ jL>- ^JL>- ^r, la .*> 

I A-^_A-> Ojl ^->eJl ^_Lp J^LL>JLJ ojt j->«-Jl 

j-&j t (jLSCoJl o^Jj>t>3 <uiiaJw« ^5 0} 

* ** I 

v- 

c o Da.^s-^ ^ 4 _^j>- ^ 1 o^LJl yjLi J 3-o 

. 0 j ^-v2jaJl jj 


ol .jLlu c^Loi ^UajJl ^^2 j>sjjjJ 
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ixn Lg-J-p ~L>y ^j'Vl 

F •♦ *♦ 

JjLJI aJL_]s> ^y> t’ljg y>- J5 (1)} .(^.XoJl 
^UslJ) 1jl>- ^wgj2.1' ^juJI ji A^j^>cJi c^^ApLii]! v-^-vvj>o j j-Llo wL*j 
y .iyJl olJu J J/i\ *U>Jl i U5 10“ 10 m J Ajy^J! 
^yl yJLp ^JJnL*Io L^-L-u yoUl c2jLLjJj>xJ! J^Ljo t ySL^vJl ^LiajJl 

c y L»s»o ! y 3 ^ y y * A«*jyl > >. I y L^ v w o»j 

»> & ■? 

) Aj ^ y>.»« ^ *»>i ^ 1 _o I ^ L^o l \s < > I ^ m\a pvo L-^-j I . OiAji.L^ 

. 1-L) 1 wLw^_*_) j»JL*Jl Jyi tjy J j>tJLwv%j A_j 1 , ^j_i y_L? ^Xo C- , l^ <ZJ*^kS' L<L) 

t J y_LJl wLJL*^J y*jJl y^ 2 -^ ^ -XJL*^J I C.LU.} y 

AwJl^jyVl A^lJI j| t J yJUl . A-LjyJs? OjJLflJ ^ l_La j_>sJ>l 

p 

cj*A^LaiJ ^Uj'il a_u*)AjJI a_^j_l^JI <uJaLAj c-jLL)Jj>xJI 

j ^dj^' a->IJj <1)1 j .^ji 

^3 ^_jUL! 1 ^UajJl A3.} (jl J_o .ULp .lil y.i'V I yLwvwoJl 

. Ji y>xJ-£ Jl^wj LoJj^ (1) y^j (l)i yy-^-^ 


aJL>- ^y ^JJ>-.Aj <. L y 2j y>t^J A_v^ y*-<aJl yy-LJl d->ly^ JJ 1 1 -L^-Ay 

** 

•♦ 1 *♦ 

L»*w) »A_] i .J^ y_^_*k^2— ) I \^_y^ yAJ— ) tjU-o oLoljjJ ^yjjJjdl ^UajJl aJL>“ 

^Lp 1 Jj>- aJj yU d-»liLw^» Aj y^-JCwwo C^UajI y Lg-oJa^J A-Jj Ajjiyl 

p 

^yO ^yv^j >A-P L-AjJ I (1)1 . GjS 0 y_— «— S^ 5 

. j! J^oJl 

.^UajJl JujLo^j ^jA_v2_j y5i l1aU>! JwLII cli-LlJ A-^liJl 

by>-y) LjIS" .^yA>Jj«-A AjlU-Jl yA ^JuLojdl PJl ^7 j 


‘Oj'y lUJl Jl : Jjly (-^) 
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i ^3 4j*wS> j-a 43 jjuo ^3 i^P- ^_! j Lwo UaJ 

** *« M 

^3 >X>- j-Q 0\$ C <lJ| <Lw^JsJL>j) . ^-oJl 43 jjicoJ 4iL 

-L*j Lo ! .^!^JL*Jl oljL^Jl ^ oljo^>Jl d)j tol^Uxj'yi 

4xJiw» ^o OJ_>tI^*»l Jjjj '. * i ^S> Jl 5 _lj23 CjLwO L>'‘>U>- J j-fr b 

ol .(6 JSLiJl) L*>UJl jljjo »UjI iiy^> ^L> 0wv>0 

dl)S J ^ijj! ^JL I^JLi: SjJlL* ill jul ul ots^dl 

Jj5s £j-Iv2j l)}j .Ji-Alj'yi (J*>li>- Ojll>c^Jl 3J-P 

( j£L 1 ojljJl 43>-jUJl ^Uiaj^ I cj! J_>- l 

p p ^ 

^jA^aJ <jl3 c 4-J| 4^*jJL .4 *j jS jjlS'lj IwL*_> ^la_*_) t {_y^T J-*-*, j~i 

<p 

■la—! ^0 4jI 4_^1_>oj c Oj^ j t ol— >»Jl 4 — ^L>- j-* JJLajdl 
^Liib oL>Jl L^-3 Jaj j ^1— *<l— J 4 *L>j>- 3l_*JL»*>l J3 4 j13 . 03 L 1 JI 

^*-1 op* ’ J j-yy 4-L> L<ooa tAJ I ^— > ^<>oJI ^1_p j-^1-3 

4^>x-joj Oj-^-ll ^JwjLw ^o_*j Ja— ? jj Lo»Loi ^j»>cjo U5 oL^Jl op* • ^-x5nj 

. «cojoJ! UgJ 


<U>JaL}| OOl— (jj ! 4— iL J^3l_I— o s^iD^ ( y/» 4_y2JL>0— *w^Ji 4^>tOjJl j 
^j-«olj-4Jl ^^3 4_>-j w Lo (4 — >J| 4— jI—^SH ^LoJgjS/ 1 Lg_0«) Ojl jjJl £-jlj>- 

.O-iL^JJ 4 ,-— 


Ilya Prigogine, Les Lois du chaos , nouvelle bibliotheque scientifique (8) 
(Paris: Flammarion, 1994). 
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t I JuL^jJl C->lX9 j j5\j ^Jl ^Ualll ^jA ijjo oLalji 1 6 j£~L$l 

(Gregoire Nicolis et Ilya Prigogine, A La Rencontre du complexe ^\sS y «X>- U5 ^jJl 
(Paris: Presses universitaires de France, 1996)). 


^-«j 4 j jJ>~ y ^~-> I i (To) y*J i y 

oUaJl Jj3Jj t} t(T+ N) y°j ^y .^1 j-slp yj y>- j y>* -JJ 4 la.., > 4_u^l j-Jl C-'LS' jj>eJl 

jlJljT y* oLL>J_>tJl ^j>- jl .^UajJl OJi 4JL>-I^ .^3 ^Ua_j ^Jl ^UajJl 

j-/? A Li 4 J5 . # LjG"- # (_£j_<dl jj jis Jajl^Jo 4jj>>LjLa 

* c- 

t ^»Llsu LijU^l 4j| ,^^5”Uoo oL>«_il o>LXj^>bJ 4^LLo^>- y**-* 

1 g -4 4JL>- ! 4 js^j jLo Ja-j j>« ^UaJ y*S*o 3y>-j 

.G/D/G/D iJlill iD/G/D/G j/i jl jljjjJl oUU 


L^Jlp jgSUI Ju ^ xJl 4 j,AjwLjJI toLol^jJ! <JJ_U y^ j 

*» 

jl .Oj-*JG>Jl Gl^ljLjxJl ^_£jJl 

^j-o LoLo-j J-JwL>- ya 4j|jj>tJL^l jLwO L>j\_>- j j, ^Jg> 

pU> ^i>- j^UJ ISI Sy*UiJl jl iJjVl Jgj^l 

4JL) Lj (jl ^ J-o * Lj j ^ lg ? Ojl ^3>t_]| .2 j->CJ 

«* 

p_p ^Jl ^^Ip j jJli J5 j-a cJLaj Lf)l .loloJ \^\a r /> (j^-i ^ 4j^>^I 
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<*_LL_Lj . 4o 4-J^^I C^ol jli\ 1 3-*-q3 ^_Lp i_,*.,o? JwoJl ^LoJLA^! 

L^>\j>tiJ u^i iLb j! Lo-5j • oljjp oL>tJl ajoLlII 

** 

jjJJ Lj'^La- 4_L^-Lou J_5s_-1_j s*1-wO>t_j o-JjUjo 3 Jo>*oj jljj.3 oLpxJI 

^ t^w?ljJl jo* .jL^Jl \j ^Jl <-^jLuJU 

£, 

oo2_*_S\J o c)l ^UajJl 0^-9 c aJ->Lwj Ajj! y>- 4-«^woLo3 C->U? 

** £. (. 

4,-o-Jo d ) i 4j s Jx_<i w 3 (_J ^_lo>- OwLp l «/? ) ' ^1 d^'VLj>- OwLjP «J_J 

0-* J 1 I iry^t / J^i I ir^i i r* M ^y^-° 

j_a Jj-UJl ^iLL j-o jLw>Jl o} ‘^i^-j I / (j-r^ /j^d '^ 2 ^ J 

* 

^jJl oUxjNl ^3 k (C, yj> yz 4jl .4j JJuJl ^jSCoo V J tUloJ 

** V* •* M 

)ldl oL>olj 4_L>“ J_4 a Hal] i aJL>tJ <Lo! i-jjp 4_) -£^>*-0 A*i o^JL>tj 

-/ *♦ * . \ v. v * • ♦. 

■ ^o j^SU .(7 ^JlS^LsxJI) a U aJ I iwwj y ^Lol J-a_) ^j_p 4-o L ^p c-’^J-o 
^UiJl Ooi^J ^jUJl J^->Jl ^ ^ V^i 

4_!L>tJJ ^J-q 33 ' 43 J-*- 45 4aa.«.^l JJ 4 jL^jJ| 4-*3>ta ^Jo (1)1 (_£^Jl 

j_>tlj ojjJaj ^jJl ^LlajJlo 4J2-0 j-* Sj-^Jl ciLLj d)| ! . 4 -JjVl 

J- 5 * 0 (I)} t ll>0 j-a-> .^jAj J^l JLo Aolj> 4-oJa.;\ o-U^ 

p ^ 

I Crlr^-t I J^~*t I <jrir*-L I I o^h) Ck^ j> ' 

4-la-4j Aj ^JLa ^^i-Pj .^jj2jJl 4ja-0j ^j- 0 1 -L*_> (^j_oiO /jL^o 

^ 43 -UaJlj .jUl ^ IjjL ijLi^ y>^i tjl ^UaJl 
t 4X>- (J jj>- ^^-Lio ^UajJl ol • oljL>Jl 4j>- jj l_Ajj>“j 

p p 

4_v2 j->*-> <• 4_la_<J_> jLo>«o (j! wLjlj (J Jj>-I jJ>k-j ^j-o>o 

4^0 Lwp oO ^>L jU_A_J wXJ a_J LpjL? ( ^0>t_o2_Io 3 I c-^1 9 4o r £->tOJ O’lo-io^ 
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^»Uaj \r?y ^JlijJl jj.i l ^y£}\ -Ua4 j \1 


jl 9 .L^>o )iJ 1 


<L_ol 4-^A^- jJJi y LJajol t wJXjj • r >jJu r i j! 

J-3 l jL>c_x>Jl ^y2_*_y ^»jJL)J 4 ® l) I taLwoJ I M j»UfljJi ^y2j>rulX->^ ! ^ Uj_9 

dUi , (9 ) «;l^u- oLiid oL*Ji tiijJi y y oy- 

*• 

ojj .L^>ojIj IwA_*_> ^UajJl (jl ! ojjLi ^Jl ^ j-ilJl 

j^l LpJ^2j Oi>o 4y>-jJjjj_t f' jX* jLl^l 

M V* ^ | 

a U ali 1 p!jj £yil!l jj .Jp-*>Ulj 

^ p 1^ 

/T- jj Lli ^IoJo j-&j ^AjLoJIo ^UaJl *Aj*j ^«J .oL>c£ l_£_>- y-' 0 ^yw«jJi 4^.^. ^ 
^UilU Jy»~*)VJl j jia.il I 0 } .^Ufllll bfcjll>cj ^yJl (J jJj>til o^,A>tj 
. ^Jflflj JlP ^yL> oJU pJo jL^*- ,^1_P 

A^Jfl-?^ I ^<>> L^-Hol c jliu o^iywoJl cLLIj o| 

jlJ^Jl j 4 ^JuL<>jl1I j 4 Ju jJflJl ^^ix>Jl Jfl_>l yJl . ajAj^lilII 

.^JucuJl 


Nicolis et Prigogine, A La Rencontre du eomplexe. 
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d)l <i^ J * J ~ -XJL* j oj 

Jx^Sf JSI4JI Jui^l J\ \ ^ Lk~, iJiftl dJJj 4 jtL; ^jjl 

^ ijbJLiJl iJiiVl dlL" jl ^yLjj .(5 Ji^Jl) v*Jl L*>UJl 


Ol t*Sl^l J .JuajcJI iSSliJl bjiSJs I iJiiVl ^ Jl J-s^^U I^P 
oILaJI *4^ l ^ ifl > <1 I jS\ v-UVl ^LUl dll' 

,U J>4 Ji o-y jdl oU^lj ;L>Jl iJaibU 
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rfj) cM) 


ZUJbJUl 

M M ♦ 




ijji*; oLI Us^j ^i filial y~^yyy. ***. u M 1 * 

*• 

^JLp ^Jip) <jjl jJl j>wLp ^3 <L)j! jj>Jl L^LoLjjJl ob^kj 

, (1) (jwJJ Lj> y6 jdH I l^liJa: ^ AJ^I ybljiaJl Jlp 

jlS’ JLftJ .AJij li OolS ^>eJl J^jISsJI C5^i jj J^SsJ 

•* 

l)L5 j .pLs->- x i/l p-Lp ^ 5 -® cJ_> J»>- Ajjj A-lajaj ajl^> j 

i^j *L;j . Aj jp->cJi Js?Ld_w^l LjL^j JjJL>s_j 0^ 1 ^ 0 jj AJ L w 

^cJaLwJ t aJLs^ZjSj ^ 0 ^jjJl 4 jI^-> ^ko-l ^~lp A^~ls>- Jybj-sS 

^Lp Jl*-j pJ .j» j-UJl ^-JLp ^^3 J-Sbdlj j ^ j>tliJ! c^->wL>sJl ^Lw»-V! ^-Lp 

^yyr^y ^}yA yyy ^sy> £-a> <J>\ ^yrj' 1 c -'^^' (*-*-*■ 

^3 *LjU~*>! J_*J ‘LoL^'^l <uJj 2 j ^1 0 } .aJ l ^ i V?J j^Aj j_AljJaJ 

cjr* W->i ^ j ^ 

5 ^jkj Aj j^Jy..* -\\j Aj j) <>b 2 -P ^ li .Oj^ ^«A-P ^3 4j^)ljj>tJl 


Werner Arber [et al.], L’ Homme dev ant Uncertain, sous la dir. de Ilya (1) 
Prigogine (Paris: O. Jacob, 2001). 


. <j y^~ 1 OiO 
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y& 3 a* ‘Ar’H W 1 ! 

• < Aj^' ^y 


y^a jJ& jLo 4 >j!j^j A*e>tJl aJj>*J| yy _La>-jJ| I 1)1 

■ibjr-J oJ»*JL*JJ A^2 _*J>c^j lj3 U ^Uaj ^LuL^-Vl A-yJ->eJl 1)1 

^yJLo ^Uaj A^w>*Jl A^L>cJl 0 } .J j-lalil ^lp 4 j*_>j! J*>U- 

^^Jl A^liaJl ^3Jj j\ j>oJLw<jL 0j1jL>ilj t AjjI ^J> xJl As5w3 Lo jJ 1 A-gJ>- ^Jl *^a 
♦* 

£. 

1)jJ> 3jIj jj 2 Aj jX-S>j L j*j* IwLwoJl I j_A .<l)ji y^\ ^-y L>“ a]oJi>tlj 

£. p. f- 

, wwJ A-J>cJ I A L~J>- ^ 1 I bL« <1)1 ^ ! J Li lU^>- Cbo JL>tJ I ^PL^P J I , JflJO 0 1 

«• «• l * ♦ P H M ^/ •* 

£. ^ 

A_*J y SsJl J I A_> ^>tJl Jpj j_HJl ^j_P A_lj»P ^ j l 4 _Lvi 23 ^ ! LJl^-b 

JlJ c^ULjJIj yp}\ y}\ o>b o->L> 1)1 . ® ... a^>-jL>sJI 

■& ^ 

^i-P c I jL^-j c ‘y>*-£ A^liaJl JJLL j .^^vwo^JwJl * yp. 1 1 ya 0 L^JLsLL? 

M 

p p 

b AillaJl j j->rj <1)1 L^_)wLwws 5”! ^xJl j C-jIXjJj>- LSljb 

♦* 

^ ^ll a^j>tJ! cjLoISUI jl ^>-1 aj cijL>-1>“- ^J->4 y° 

pJL*Jl oLLib y L^>j j (J J> 

* 

* j L«l>- jAsytj ^ y> ^-^>eJl jJUJl ij! ^LJl 

Vf \ .iilkU J^j, jia: Uuj ^ ol -oULJl 

•* 

j\ oULJl L&jJ y Ajo jSCa>JI c^UjJj>cJI L^L^-la*- y* 3 ^wL>t^wJ 

A ^_>- j y^-3 C-5^ 0wL<>J^>3 ^ y ^>- 

** 

!*j->- o| ! J_^>~ ^bjj di_L> 0 ^ t L» yt-t' t jj>xJl j j_s^aJ! 

<uJj>tJl 0 } . J«J y] A j jJ->«Jl ^AxjJaj'Vl j^P JjP y>^j !jj>-i j 

,yy>-y^y ^Ij ^^>0 ^Ua] *>Ui !il ^ A^>Jl 

P P 

A^oLj>-*yi L)*^lj>sJl cLLL ^j 3 yO c y^ A-g-^ 


Claude Bernard, Lefons sur les phenomenes de la vie communs aux (2) 
animaux et aux vegetaux, bibliotheque de textes scientifiques (Paris: J. Vrin, 1966). 

.(1878 flp U^Sn ^Ja)l) 
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c .Jo jbJl (_£j_oJl ^Lp Jajl y \ jjl ^ jL>- ‘Wbj'^l C^b-v^b*- 

.JuLdl yjX^aJj i 3wlx^o 

. b^_jb>”b>- Q -wO>c-J L>jL<»w*_a^ b*J>~ ^- J ^-b *b<bbjwO iJUJl jl 

jl ob oLUjI Jw2-£j Jjb^oJ \s\ C^bj^>Jlj 

d-> bo w>«J I <^3 *_ojo>o ,>_> o *)\J L 3 Ip b-*wJs l Uj b» Lj I \ Lo^S” c d^>-*»wJ <cJ»>sJ I 

4-w^ojjSll O^bpjjJl jl .^jl ^J>J| iJ byo iJl ^JL p SJL ^bo 

** 

^UajJlj .^Jjj-Is d-jQajl j_) J-^2-^-1 4_g_>- j-b LjUJI 

iUJl £jJ> j! .dJUi ^La-u Jlio ^ iUJl ^1 iLUJ 

•* 

J_j jjJ J jUbj_P oJ_5>xO (. ol jjJl L'bb^ /j-O ,^jS> 

4jLi_^voL!l c->*>LpLaj jJ_>Jl ^UajJl ^-Jblb 

4_JLp 4_$b b ^JLSbJl ^j_P ^Jo>xJo (. OwL-^^S^oJl 

p p 

bLooVl O 3 I 3 d->Lp ^*j>t_<jl jjb ,<U-»^jjjl 4.bvvJ_A»vJJ ^U^jJjVI i^Lp^>J>t^iJJ 

- 1 ^ TqI b ^j-P L^jjJG (JjljJLi ^Jl C->bj jJLSbl^/l Jjljj ^UaJo lay y 4j*bViJl 

L^JLwJo ^jy>- 4 JLJLJI fjijOj ^^Lp <^>b j ^SbJ^I jl 

p 

^_P Oj^J>*_oJl 4_iUaJl Jw*->C_d jl .pL< 3 J J_>t^_> (^jJl jj-w^L^V^ 

1 4^ojJl a^LJl oUj jS/ ^JlSbiJ o%JucJ ^bL^JI c oU $ j^bNl 

*• «*y' ♦« 44 * ♦ y P 

L<>oCL^vo ojjJj *• ^—^b yj jb I Jw\j>tJw4 jJ JhJl 

i ** ♦* 

.^Lp ^ jAi» t obLo jiJl aJ jJ I^j^o 

j^pVI^ t jJL_>tJw<>Jl ^jJb^ oUj jSSJy\ jJjJvj j/ ^LlajJl I Jl* 

t Lg^UaJ bco C A^daJoa 4-j j-b-> j^Jl CI^Lp L g_>| C 

r» 

.Ju C 3 I 3 C-jUajl jj ^j.,^, 

* 

p 

ol^ljbj»“ 4obw>“ A-bwb ^ ^_b?^Jl ^UajJl ^-«_bw^ t ^ j _>-l 
^ j-b .) 4_jl_>tJl .b ) jJ t A_aJ>“ jU>- jl 4 ^Lp*-I 3 cl^lj_>-V L*_-_j 03J_aJL« 
^*jaJo o3J-*JLoJl Cj|jbj>xJl j-Lb .^Lobo'bfl y jJaJl tojjbj^bfl 

» ^ I 0 3 Cm >^V\A, ■<j! <ub>sJl obj>- JwOJ>e>J 
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^LiaJ ^ i A^Ju <u_L>*Jl j-<jJ oli 1 1 jlSLaj 
46 Js?jJl tjtJ>t->Jl 6} .LJa^- 6_^>6 61 ^ 56 >j V t 

p 

ii. s*> *i >* ^ ^~JI ^51 4_p^-vw> i^I*JLU 

jJfl-fiJl C->jjL>cj 61 4 - 6 j>»J| ^Uaj j-J-j 6JJj> < j-P ^j>wj .<U^o jj 

.pLvwjjj^l jl Oj-oJi yj jL6»- L^>jLoI t ^61 ^-vL>tJI 61 .^JlLoJl 

' ** •* 

^6^j2j^i ^_a L> ^jlS66I ^_L>-^ . 66 L>- j6J j ^jL<6I <J ^JL)!j 

<^1 -^J^i (_#» -kii ^ t,( 0rOr^ 

♦• ♦♦ ^ I <4 

I4JI .^yJl *UJ (Jjlijl jia^> ^J> il » jjZj> C <u6 L^aSLJl 

p. ^ p, ^ p 

|j_A t Oj-oJl j! ^Lwjaj^l .^Lwjaj^l j-^a 3 ia^>- s ?-lJL 4 _]Lw*w« l ^oj\ 

^U» ji j*-U- 

op tiJJi J-^-Vj t <LwL>- J 5 P tSj-y*" J-i-p j-* lij (‘L-a-lVl ol 

cLLL> 6j . <L»JaJwfl ^A oljUdl 6JJ-J ^A-P *— 3 j-^-i ^6l jJ&l J ~^ ^ 

•* t* 

p * 

Aj aJjJ . <0 jJjJl oL^>6l ^ «*< 660 aj>- o^a-aj/^Jl o^ljL^xJl 

p ^ 

j-^Vl 6| „la„j>- <iij j-*- 4 «,<g .7 ol jJl oUi> ^aJ oUl 

Ja « a>j ^Jj A^y^SsJ> *)j ^2 jiao 4 _ 6 j>cJ| iaj jj ^iJl ^jJc3\ ApUL yo c j ^*ju 

oUl L«Lo-> l ^,4 ««a > ojjw\Jl 6 -LL> 6 | . 6 jJj>xJl ojjjJl 

y° a^p ojj^ ^ Jy-aJl 

t ^^>«-<)Jl <lL>- ^J 66a«j 3 jjaJl v2i_L) .oj^aJl 

61 UJI ^1 Sj^JI J^i oLlo _ ^1 L6UJI JL^JJI 

*♦ 

lax^j U 156 ) Lo-Ja^> ^jJjLwso 1^->I t a!j6 oj^aJl *aJJL> 6| .A-ww*»L^ v yi 

p ^ ^ p ^ 

61 a6j> 6 LojlS I ja\ 6 j 5 w^j * i^y? j^>6' ^iaj U6aa ^ j 

p, 

j-^j! o^juw _ Ij^Aj>xJI ( v J ^3 3 o>*!j ; 1 g ’ ■ ^ ^ ol 

Ji /VI iJLUl ol tiJLa^Jl ^ .UjU L ™5 VI ^ u ^ >VI Ol 

Aoaj>t^» ^P 4 >J^o 6 ^3 ^sllaJl Laj^Lv2>ij V^J>j ya U Jo>- wIaAo 

•* 

p 

op (.a^jO _p^Jl ( _ s 1pj .^jjl «-Ujj Ipli; y \ y> ija±- ^Js^j Jj 

Ul ^ 

4 4 4 _La ^_ 4 o>tJwO^ C ^JuoL 566 6? s/2-/Q ^_A 4 _>c-wwJu a«XJ \_^>X-X>_] I 
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j . Lgj L« O^p L^-Jp y**~i *Llaa*-'yij> 

IS" ,AjjJl>Jl ^IaJ 4jjJj*J> tJuL^jJl ^5 Aji\S bo j-AliaJl ^ 

•* M ♦* 

. bJ Lwo j J L > cp* V wU_> ^y L>sJ I 0 1 4 J Lwi? j£ bJ b» 3 Lw3 

f-bo ^*3 < — aJLwJl *Lj *)! t <J y^A f-bu ^3 L^S* cblLta ^Jl biLval 

** 

a\Jl> <JLwvw^ 4_j| (. jJlSI L^j \ -JaJjJl jli 4 Lla> j .oljJu>Jl 

JU&l Jl .,h A) j*Ju OjjjJl ^ jU t .Lb>- J.yrf'i 

Jaljjj ^ ^ ^Jp p'*''-* b « «,/? - ' . 4 J 3 ^ ob>rj' , yi oJ-»>-J O 2 b*- 

b'^b*- ^j^-> a]ojsj ^^jjbw jl Aj jJliJl 0 jjjJi .la...,*/? ^JaAj OJ^ • ja.waJl 

^3 (J jJ>-jJl A^ajLj 0}j .Ja-s-s^ JaULi oJp J-jJ-pxJ -X3j . jLLo 

Ju3 .^Lw^-aJ^I ojj3 ^^3 4j>- % >bs^>| JaLjjVl J^jUa.«j ojjjJl 

^ p 

aJLU oJUJp ^JuslSbi L*-Jj ,+j 4 4^Jj>sJl 33jJo (1)1 4 Lajj^P 

P P 

4 ^»L>cJl]| bfcjJ ^-? ^1 ( jp>*j y^ ,^1 j_a) jL>dJ 

k ci.-.->o ^ 4 «*jlJI» jLj^-I I j 0 j_Sb~Ji jLxj>«_> ob 

JabLo wL*_>b>— 3 4^_LjJjJl <uij>tJi d)| .^LwJJj^ll jJa ^Jp i '-*-b>cJl 

4jlb->t_>3 JaliL Jj>- , 43l_Aj -LJ^Nl ^^3 <1*>')1 I ^..la,)..) .la « */2 

^LwvuJLj^I Ja.^/? JaLfl_)j t ^_-wwJo ia^ws/? JaLfl_) ! ojjjJl .la « ^,<a 1 

^ C^-t J-*^^ l - ) i ^ t/ 

-t- ^ oL>t_jl cIJJLla .A-fljLwJl 4Jl>Jl ^^^ 5 -!} j_*Jl <L^JJ>cJl (j 

p 

^ ^ -1_P . o ^ .<i b 1 ^ la i ^ 1-? ^ c5 ^-1 1 

oJ-^-lj 0 jjo bl ^ t (JLLoJI 

s# ^ ^ 

oLlJl _ L^>b>iJl J_>xj Ji3 ^ OjjjJi 

P P 

(S^y J bl ** — dpL>l j.la >/?l .-la ^- >tJ 

** ■* 

o^. ^yrj Ji Ljr^> j' cyj^“ bools' 

♦• *• *» ♦♦ 

i)j\ylj L«bj-J | ^Jl^>x- : > 3 ^_LJlJl ci-Ll^ Oj-L> (1)| .O’Lj J J- o-ll 
3^wL»lJl diJ^ ^J 1 ^ 0 la ) (^5^1 4**L?»xJl iJ!a ^ ^31 AjL^jJI ^ 

* «■ 

.1^-LwJ C-> JA V*J2j\j 
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jd\ yi-SX bS\ JjUj- 

•sH' jSl£U LjL Ja-tl jJL> ji A^JajjLl dlUJl 

JX Ja ?<-yycJl di!i jlk; (-15 lijljjl ^J) y£J 

*)l C 1-dLo ol^>cJJ v. *2j j*j C5^ ^L® A^dS" <KaJ£js aJ jl ^1 A_^« j-La 

4A-Jaj" y> jXjJl ^5-^ Jj JXJl ^ JL^ jl y-j 

« *♦ V* 

a_*^_L*JIj a-_ 9 *}L>- *b/ 1 s.Aj~l*JI < JdLd<>Jl aJ ^Low**J!j 

Jjb>wjl» ^Jl ^Ju ycS\ dUS lil Ld^ .U ^5i 

♦♦ ** 

I y tj/Vl ^LUI J, UyLuJl 1JUJI :XUJ r* 

^ 1 ^,\j 

Aj^-L>- A^Jsul j\ L j-L>- L«Uaj ^JLo v jl jSjCzS 

.<j £jl ^>*Jl jjl aJL>- LjI^ Aj j^Sjh 

4 JUJI JwU^I 2UUJI i SL>JI 

♦» 41 L, ^ <%* 

p. p, 

jl L j*sSL> ^Jl A^vjJU ^ISjl ^ 4-Xdo-J Lo ^J-Jj>tXj 

j j aJI I Jg « «»» > ^UdJl jl .aJl^JI ^^L>-1 oljjJl 

J^»jJl ^j-a J-oJL*a*j AjIJ t^yj! ^t£)l A_jL>- C ^Ld-*j 

M «* *t 

**P /»UajJ 4 j j! ^pJI <uSwoLj jJi AjLwsaJJj A-odaJjJ Ajaj jLSl AjUaJl 

.jjl yJl 

P £. 

CO ji j-P“j <^iL tj C-ww^wJ j J-^ ^LldJl jl ^Jl»sA->- L)\j 

jLi ( ^jc- j . . . I ‘i- 4 c A»^£7 j^^J>-) ^jLwOwd ^1 ( ^e-J l . . . 

C ^y>-^ 1 ^ ^ ^X-1 1 L^U I 0 « j • O ^^«sJ 1*0-*^^" 1 

«* M 

j! C Li ^LwJ>cJi ^_Uaj J (. . . A*o aJL>- C |d jA>tj) 

;> ^yjl y s l53l Ja-I ^jjs \x>- ^ tf^o.,1' li_A (j I 

^Li C-5^^ . Aj jJfiJ C ^-X- : . jg 1 \ tf-LflJa-s^'b/l A J-g-^ 0 <*_ JLs^ 

♦« (►• I 

^SLw^Lj.-\JI l)j( j^}\ iil jj! 3 j-*-> aj jJ_>sJl a^^^>s_<>JI 0 Li c 

jl . 0 O-Ui j Aj j_L>Jl l 
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p 

1 ^ ,g -A b <^» i i ^», i* ««*.b «bbj LiS — 1 1 W . Ai ^ 1 ' i — J 1^ ^. :». i 

♦* 

ol^~iJ <jl t^jl (ilkj AjA^I oL^JI ^1 Lj 

(JL>- oA&j .5 Ajj ^-Lp- 1 A->b/?l ^Jbl /Jw^l ^A 4_) 

♦* ^ "U 

^iU; ^Jlj tiSlij JU LAI ^ fc^LJi LAJl J\ oL^l 
AA Ji oL>Jl jU <.Ul AJI ALU L)l -^AL; AJj 

os® LlA 5 7^ Jj V t/ 5 ’- A <jl (JjSw ^yZjjj\j t ( j i 5f«Jl jl .ULJ 
L^_o ApsJAo Abb^ , 4«b»>eJl 1 LAIS' bJ^Ln 

bU .dJLJi JA p*J\ JLp .iAlL>Jl L^IAA*; <y L-J-*J! it yJl 

ilL>“ jA c (_£jl j^bl ^S\^bjA)l jAA*/^ I ^Jl (J-^bcoJl A->j_oJl 

^l>- ^/j i bJ ^A-Sb ol j_j *^2** bo .^UajJLJ A~*5bp b/ 

0 Ap pL^2j<jI A*j C oJ-JU ijjl! (^^UJl J5^Jl J> j~rwJl ^ oilpl 
p*e — I ^«wwvt»J b lJ b — 1 j! « 1 ^ i ,^» — bp jJ^wwvm.J 1 <>* 

bjl jLJl ^Jj ^jA>LJJ ibbSJl jS* Sj> j^Jl jA 2 y+j3JU Jlj I A>bl obulSsJl 
i)UJU <.4jjj3 b j-Sb bl I ^5bw<Jl t ^JaJb ^SwoboJill 

c-> ^o (Jjj>-)) 4 bjl^-bl J y>~ oijbj bl bji j->tJl a^LjLjaJI 

A^jJb u~ot>bl ^L*_<*j s^-oLbl jj5 bjl j-b! ilL>- j} • K^liabl 

ilb>- jl L^J>- j bb 4 jApx_j ^_>cJ I ^l^Jl ji : ^Ua_> 

^\ iJl^jJl J_?j| ALP Vl O ^Jb C-o^J jl J-Sboj N j . jjl ja!I 

.AjjjjJl obJuJdl Jjljlli JJ ** jl AXP j tbjl^Jl 

•* 

— - ^ 

C Jg^wvJ A>-lj bl ^3 A J-g-S-o 1^1 ^JAAv^o <twb>- oLj>“ (j| 

*• I •« 

s* £, 

(* y^JLa b/2_)l ALSbl t J|_AliJ ^JbJb t 4 j>-AoAL1 JuLEj t ^-*)bAJlJ 

O-bj - bAb>xJ ^^>bl (JbA?*-^! b|j .iobj-^ Aj j-LS” 1 2 j>^ 

JaJI ^Ja. 

<WrtJ bl . b> bk-> 4Ao 

L^ft-ob j-J UJ? t bjl^bi ^jb>* l^gjl i __ ? bp J?bi>cJ! ibb^o <J^b>«j L^jI 
LaAp-j 4 Ja,^ ^Jl LL>b/ bc>JL>-l ^^3 ^Ajbbl JslJAvo b^ b^«^ t^jlj^Ji 

«* > | *4 

LgJ ^Jo j j)lg"ll >A_a oi-Aia^sL^Jl 4_^Ls^lJl 
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^LvvJIjNI ^3 AjL^-JI ^ Ss»- ^L&j Lai * -L-^y L* J1r’ ^ 2 ~'°J .L^jLL 

^yLy-Sf! L$-^lj» jL>Jl Oj3 o^<Jl ^Jl ^pg-XJJ jl Ulj 
** •* 

.^j5U- I ^»<^o 1 ^3 «-\>^” JlP ® ^ ^ 1— LJ I 

f, ^ P. 

Jlo ,^jL-*<Lo Oj->~ji S a!?L-vu LI <uJj>tJ! aoL>-I oLj*- oj 
♦* 

<2-UL> ^Jjl j .ol_>x_3 OwL>o jl ySLo . j oL_>xJl dLL <Lj>j yL« ( JL"Llwa 1)1 
C->l jl$ lLULj JLsAAjj .4-oLjJL o^/U- L^- j-Lj J^Ll^Jl 


Jjucj Lfi^-j (L^iSLj w oLi >) U^Jl ioW SL>- ^ 

j_ol3 jl j_>Lp ^ a - A «‘ J J ^-3 j-Ul ^LLo 4_^i_>cJl 

^ “ l 

^j-a Ly>- ^SLjlJj jAj>x_j +-]a-.« j cf-L-Ljj .^L^-LaJU 

C ^_J 1 t C L 1 1 i— XJ • I ?"L«L)^ 1 L 3 L^^^O I I 

p. 

^x> JLo 3 ^dJl (1)1 .A_oLjJi aJL>»JI ~L>*_) C^Lww^Nl .JlL^ yjJl ^w\J^ 

. £• £ ^ 

£-* cjLS^j ‘UjJ jl ^ i<j>lj J>y^ 


&J- 




b 

t^SljJl J .^J>\ J o_y> jJU^j -jijiS J \ A- — JL jLcj jAi\j 
iLiSU *jii\ JJaj ^ jr* ^ J 

p. 

.^j! y>cJl ^^wdLojJl 1) jl jjJl l) yS\J Lo t (J-X^Xa ^3 

** M *4 

Aj yJ+S J v Ojt yLl ^jL>- La— >L Ajj! ^ y*Jl *L-^_woI_Xj.AJ I aJL>cJ| 

O j*oj jl t ^3 j OjAJ jJLo J-*j >*J .Oj-s^>L>- LoJl^ ^A 4 ^Jj>cJ| 

*4 1 ♦* 

A 

^y>l5Hl ^_iu5lj ^ I_p 4^j 1 ^1 ojJ-flJl l)L-jo 

cjwL^ 1 )jLHj LoJw^>- ^ijULoJl ^jL>^ .A3 ,Jg. < J>c^Jl j*S> £A ^>rJl 

^3 4jL*-33 20 JlS ^Jl) Lj oL^- 

1 *- — j L o ^ mP wLj wX-^-J I ) a L 0 L» (^J ( Aj ^ I 

<Jjl*_4 ^.aS' Ly^_> L 0| . (aj ^_v22_*Jl ^ 2 ^ L^ 0 j_jx5Ul aJL>- ^3 

ajLJ sL>- LlJ-p l 5 y y>^ (J^ ^Lw 5 "' 

? aJjLwo aJL>J 


,4jj-l oj— >- ^jl . " j l . . /■> « t1 ' /ya j ; ^3 (^if) 
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aJL jlu aJx>LUJ aJjLs a^jUJ I 

£, f. & 

l -) L t ^ jj c3"^^" ^ K-X^ L> i »»0 I*a.^“ a^..? La 
ota a-J>Ij jJl ^-<>Jl Lr° ® j ~^*~^ 2 ^1 j->-l ^J_£L*Xo J^Lj 

I w\_<w<i *»*j 3 1 ^_X<Lj o I * I i-X*w9*< *>A> ^LJ I — ) ^ t A-^j-L>x_l I j l ^^x - s/ 2 . ] 1 

JlSL*X«>j^ .^*JaJjJl ^3 aJ'^M ^xJl LgJUkJajI aLIS <X->Ljj ^Jlo->o 

«r ^ 

^3 < ^ ^o <jj^ L^JjiLo ^JL> vXXjLjj j_oJl cii_L> <jLd t 1 AJLA.AiJ j~JLa 

L> AO j3 ^ j.^,<3„a ^j-P ^_>c_L» aLS\_JO*J ! 0\j .Aj^— > tJl 

I ^j5sJ .L^jjU- i. ->L>j ^ LofcoS' 1 1 1 ^i ) L) **. 11^ C l ^ * A* Q ) 

^Ls^L<iJ 4joj\jLa J^jLp u^L^XS^I jj Lj < jj I laJlJ Aj Jxd 

^ J>-\ A^_>- ( j» .(jL/gxl^ I J^Lp t A^_>eJl AP ji Jualp j| l ^£^w>- 

jjL>txJi L^-x5L<*j L<kj|j t ^^jJi la,«A> j Ja..A3 ^jxj ^ <JxLL 0 L 3 

di_L> i j*. zS L^i^ jj woL j-n^ 5LJI oLsj>- <1)1 ^1 . * • ©jjIpx-oJI 

^ L^jL^*- (j}j . j_oJLw*wa 7>ijJLaLt A-wJM ^A ^xJl t A_ulj jJl O^Jj_>t_xJl 

** *• 

j^J>Jl ^Ls^ 2-<JJ Aajl-AoJl J^Lp s*oL~sXSl Jo l g ««Q ) ^^A ^«4J 

L)l . JLwo_*^» *)LJ I J <w5 $ *_a A^wJaJl ws-«J N oL wJxSLJl oL^>- ji J_o 

y- *• • _,/ / •* * *♦ ** j/ ♦• * h ♦* ♦ 



f ^ 

Lg-X-Ju J aJL>JI ^^L>"l /JL^ jJii LJb ja LajOJ 

,^>cJ! t ^^JL p)) ^ jl jj>cJl ^SL-aLo^lII OjI jJl 
»* “ ». •■ •• 

a^jJlS-oJI aJ ^ jw^SsJl <1)1 • Aulj ^Jl ^1 1 

^_9 <J oL^Ji J C l ^ 7 ^ X > ^_3 < jLs^2_j 'y t A-nJ^>sJ| i oL^tlAJ 

+* ** 

. Lax^wJp 

C 1 ♦ 


sl ^ J 

•f 

^JL^Jl oJ-j jj> 0wL>-j p j-s-^ oLw>Jl a-wc!j^ i jp& j>xxaj 

tly^J J»\j^\ ^-SyC UlS .^JjJi ] I 

•4 H 

f, * * f, 

AjjJJI JjAj ^a!I Lfl ^/jl 

oL J j-aJI <l)p^ * C->La»j j^a}\ ^JL*J J^y f'Lol c < JaJl ^3 ^Ju jj 
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*-Lp J ^3 di-L ^ jJJj AjIs \jS\ Jbj . ®! 

I ** *♦ 

f, 

b_U L ix>- L>^ .oL^iio 6/j t 4 j j_£j> c-o c^l . +Jijcla c-ww! 4*Ll>-6/1 

•• 

€■ 

^yrJJ ‘ t -~i ^yrj '■ ^AUl jjjL^JLj 

as>- ^j_P LsLf* OwL*-*^s d->b>j^ j-ojJl 6b 4 6jl^-bl £jU- ^UslJI jLxpL) 
{ Jl5s-jl» 4^UL y>-Sj 6b 4 L>6b>o C-^A^J ol ^>j j-6Jl 6j .^>61 ^ISsJI 

M •* 

Ajj-JwJI ^ub^Jl Lg-J-P i <Lw>cJl CjLoLSsJI jUal ^3 4^Jjl 

♦* *♦ 

f. ^ 

‘u^ 1 t#9 cr^" 6/ ^-A 5 I <3 b 4 dbb P 0^j66p 

^ f. f, 

I 615 j .ajJuJljJI a^j^JI j L^_o j-6l> b5~>l ^-o->au 61 ^kJl j-«6/l 

61 (• • • * A^btwd ^Lwuu6l OL-J jsJl}\ I wl3 At ->~ ^y y^J jS\s^ 

P £ 

61 o-Lw*j Lg_>li c 4 _^_a5-*-i^ 6 I oLw?6>- ^yg-jo oL j^Jl o ^6?! 

J^*j 5-Lb (^6Jl ^^IbJl 66 Lax*-o 6M 6 1 -X_^3 61 j .Lg_15 L^5Lb5> 

oL^j jJs . Jl 6b 4 ^y>tJl ^bLU L6 j jxj . ~ w<6>- oLob La j Lip I 

♦♦ 

^^Lp ^L ^3 6 j5~a 3I ^3 1 ^JbJL L-i^, J 6! 4 L$Jb jjti) 

^61 ob6L*Jl c-ob 6 |j 4 ob>6! ^o owL^jLwvw^ bl L^jI .a->j> 51 c^LobLlI 

p p ^ 

6 jbb 61 jj^ 6M 6b 4bLb .Ijj>- aJLo^ Lg_*_a LgbLp ia-sb*^ 

0 p 

^Ja3 <>* ^y 3 J^Aj I 4 JI i^iljJ! J> .Ixi*; p\ 

4_6->cj! ^Jj 6 j^-wLSI oj^LaJI C^>LLo^ j5l 4jaL>c>5 4 _Jw^>e^o 

p ^ y. — ^ 

w\j>-j_> 61 b} j-oiJl >vj . L^pxJL^aJ 1 c-^LJ'Vl 6 


^ V " !i / > 

Aj 2 -o ^0 4 J-^o ji Jbb*’ 4 5 jj>~ Lol ! ^j-JlJbJl ( /jjJL>cJL) 

66b*“ 4»Jj>cJ 

4 y ) J b65>- Lo^LygJ iiljji 4 jL5j Aj ^<>J>cJ| ^jJb6l 6! J 

^bx 6 l oj^b 6 ^ 36/1 diijj 4 aj ji>Jl _ oLJ*!>\J 6/L>ti>l ajLzJ 


Francis Jacob, La Logique du vivant (Paris: Gallimard, [1970]). (3) 

(_5j j-> ls p 2 -£* Cj^ oLij <£jy>- : o yi y (^*) 

j\ Ofc'fr) 
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L>-! yo aS jj*~* tl)| . 4^J_>d I ~ j>~ 

^ ♦« 

oU^jjLww^JI 3J s* ^2j j .LfJ 4 ^j>-j V ^j-SnJ <. *UlJI 

^ p ^ 

^Lp L*j j— * jJj jjjL^sJI jglg) . LlS\_o~* 

^ ^ ^ uf . M I t 

^j- 0 l^j-p !jj_>c_^ ^ j-*-^ ^ 0- M>wJ i • ^ “ J J / *^ ^ 1 — I 

l$Jl .pIjJlp ^ j_>4 c5^ f (S j-^“^ c^U jj j^iJl 

J_> jL^Ji ^3 j . jL^ jJLjl jLygJol ^xi! 4 _>tl1L<>J1 (_£jJj*JI 

** +* ** 

jjj! 

(>* J! '-U^ 1 ^yA^ (*-J ^yS 

4JjL>^j c Js>L>^ iiljul .SwLLLaJ! j_*JI ^^.aj 

Lai: ^ -7 ^Aj 4_J_>J| ^j*“| jjjlu~s> J £ Ismj .LAwI^o ^3 IS 

*• ♦* 

^ ej-Aj oXw-c ^W2jj i l. ^ . ^ - J - l^ -;- ^ - : ' 

tl .^JLJj jaj9a\1 <Jj>*JlX.<>Jl oLJS/I (jj .^J^sXJl i-siiilJl ^JwL*Jl 

j^H ^jjL^ j_a y>-\ jli 

,UJL l*J j ^AJl o L a3*Aj>o a^p y ^jS' t^y* 3 

**> 

.^t_LwwoJl ^y ^y> Jo^jj ^3 ^jjjiaJl (_£,XoJl ^1 p 

^Lp JjJ tjr^-3 U^° '*^ v ApLaxJ! ^3Lo*j i,ta - J ^^- >t>3 

. _ ^*>j ^3 Util ol3*>*LP 4^ojil j 


^ L v>Jl oL$l£Jl 3lJLP J> y* ^J^Ll! JlA M 

p ^ p p 

j! L^> oUl oL^- ^ oi>-^ ^1 i5Sl>Jl 

( J^till t <ca! jj! 4JL>eJl ^3 

{JjjCwoJl oj. jjiJl N Jo ^»UiJl (j* ^JL^^oJl ^3 

•fi & 

J- 5 ^ ‘•Jc^ ^ j^j (j-J 

ol5^Jl Jlp Slj t^jJcJ! Jlp Nj t J-LJI Jlp Nj i^SII 

t*UA2J>t-A Ajj_^i ^ t^Aj! ^1 Oj-5 OjJ^riJl jj. .A4 ^-j^JI 

** 

Lp- Lallaj ^J^-o- 1 &*«&a A-J->- _ Ojjj£ j>Uaj o} t ^JjIa^JIj ^J-^ 3 

iJUJl Jp ^ J_UJ| J»liajjl . Ui-P- a ^-J-j 
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* 

^ C ^ ^1-P ^ 1 ^***^ C 4 j^l^.>tJl Ijwj w\_j ! 

^jj-yjJl |v | a i ol oLSwo — j aJ j 4 «~ Si jj-* I JL-JI 1 -La 

O-rf'- 4 t>° J-'* 5 '*' i_r® j- L> '-^’ ‘Wj~-i ^-o-laO-* oUj^> 

— 

Aj^Jj>xJl AP^>-?x-a A*%«wjjL) t C. 3 JL|j?Jl _ aJI>*J| 

> o-^'j ^ -6^' JJL*^ ^Usu ^L/?jl Ow«j-li^i 

C JJ j-wuJ J^U- cjxj ^Jl J 0 <Lo-Jwli oti*>Lp ^_Lp 

* 

<S jJLj> SU>J A*j>-\^x> aJj>- j^o 4 j>^JJw<»J! ^jj_*jl j ,L*_a j jJajJl 

JaLa-jL^'y !j> ^jLjJI o>L-vvJl v sj)L*_j aS j_*_oJl jl^zJ 


ti^Ja. 


*£LA 


. JlpI ^Jl 

jj[S ^vjj ^-Lp (_jA_£vJi La^LoJopI^ c^Lv*<j j_^aJI 3 j_aj o! 

Lao j-4jj ^ L^JLs^l aA^JLa ol U j-y^ (j| t aJLaLwm-a c-jLjIS^ L^. * ^ otA^js^j 

V* p 

J -^ er’Jo^' A! J-4 jvj -L§-L>- ^1 J_^>w 

t_s-H j ^ - i (_s-V~i • <( ( _j-!*^-^Jl oL->Jl jjJaj)) 

*♦ *• »» 

Oj^li Aj ^_L>- d^ljj A»P A_)l ^J1_P 

A-Jj^I oUj J^jl oj , < j^_> c _*J! la^uJ j ^3 e-ULJl) L^jIjJJ la - ^JLp 

*♦ 

A«ww^>t^Ji L^J^P ^3 oL^>cJl ^J»P o^^lJjJl j+S* j o3 ' Aj j^j>J I 

*4 

ijS/l _^x!l oLJSM Ju^ jj- ( j^ l^J Ju'i/ jl5 ; ‘uL^?'i/l 

ji oi Sji-Sii Ji^iJ jj'y ji Sj .((^>«_ji» p-j^ssi 

^ p. p. 

• 3 A3 jJ^mA [Cj JfP*~ I A_^J>“ ^^3 ( ^ LjLwvU 1 

Ajj^>j>tJ| ajj^l Ajj^oJI O-wwwJ^I JuJ U^Jx H A^»L>xJl JlA 

Aj J y> ^jA L<2j! ^l^al>tj aJUJI ^Sl! t A^U^>-()) 

(J '^LaLwo'V I •(_$ l*X>- aSsj C-jIjj ^ a AP ^yi ^1 

jl .L.U Oj-A oi (>«• Xyy J-JJ! ^ J>«JI ^lAJi 

♦♦ <* 

t ^^Jj>cJl 4 Pj^)J>cjO Aj^jj>tl! iJjVl d^ljj^oJ! 
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J isLw-u jJl ^ (( LgJo ^ (jlSs^Jl fljbu^ 

V_M LJ 1 h*L^WA/VWt^\_l L_) 0 LyJl dlL" tL^UJJ ^yrjUJ! 

Lj ,J^ Lj t ^ ^ LwO k \m& 4 \ 

w^Uj^J! ji .lJjl^J! L^UJ! JU^JNLj Jl Ja^jJl ^ 

t* H 

(1)1 ^U^->,^,) L 4-JLjL>- ^Ls < 23 oJ_jlj _ C J^*_>Jl 

Ju>j I )) aJLo 1j>- Jlko Lg_> 1 . Aja \jt Aj*3 U a] j^oJ>- £-A aJj>J I ^jjo 1 (g £_Lij 

oUjj^o J 4 <— J-^ Si I ^3 ^1 t^JjjJl 3bw*Jl ( jja ^o'b/l 

L -J 1 i ^ j ■> 1 0 jA jA ^ C 1 <w J L<w<-?^ j} , 1 L) 0 ^A jA 

wLp! jJ> ( j_a 0^1 4 ju4j £-A ^Jj^a}] q\j .ojjjJl ^ ^,la..ij 

J~S ^JlS>JO ^ 3 i-yg-lS 1 jJ 1-i-Aj t aJ-^wJw AjjI j^qJLaJ ^3 ^-Ll-> ‘ ^1J_0 

£. £. 

.tjlA_>Jl la aaa i V A_JJJ> J* & 1 1 AjJjpLflJi d^ 0 (1 ( ^> : ^ 1 o0_*_> A-jjJLa 

oISV-*-Hj V) J->-^j V i _ r -j_ ;c iJl j! VI i^Jj- (iliJl jvi-jJl ( _ 5 1 p 

aL>- j-*-ll A9*)l-*-ll ‘^ii-ljJ .Lg-*_a ^l)l A^pljJsJlj Aj jJl}\ 

»•* 

^jtSo L<i-> 0 ^LJL Lg->| .^LJjlJl ^OJI w\Jw>3 0-U.i wlj>- 

ol L>*]Aj>J1j d-)LoJj j—a Jl ^J»p • ^a L^jji j 

l 3 1 ^ 1 ^* ^ Oi-ljLdJl j! ^ yJ^ L^^N-AjwO 

. ij^LJl L<jJ>!3 i ^j>-'^kj j- 0 ^! Ol tA-A-JaJl ^j^3. «,o aJI JOijl 

cT'J^O' 'j' 0) oL-sx^i] jjlLjl JJ^xJl t _ 5 i e- ^yu <jy-\ 

i* 

oUiiU^ s .^. a a A,,g-oJ 1 j d) Ls Io5sj&j .[jkjo Ij jJa j wX3 

t 0^3 ^°J ^4 -PjJ^oj 03»Jlx 1^ iioljj 

3jLJ 1 ^^>jl Nl J-UJ 'y (.^jJj^ JJ^J ^y> cij^ 

p 

4_)^_o^>x_]| j^A 3 ! ^-> J '^1 0^® C IwL^L&^a ,A_L^_o-^aJl oli'jUJl jJl>- J^r ,y> 

aU 5>i VI jiLSJ V cL^pl (.1.1 i^i5 yjUJl tiJ'js^O ^.^O 1 

Aj>-j3J-<J1 oIJ1>L><J1 Ala j^JLa j^S* (Jl^J L OJ oOj 2-^J1 olil)l-*Jl ^3 


.4O-I Silll ^ 0 .* (*i^) 
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oL»j J^ 5 ^ ^jaJl jjr* Jl .oL-oj j*J&\ j Lt>^>Jl ( j^j 

^jjo j* l~v^i j&\ L^j\ j ^ L> o'! 0j$ iS , ^ UKj ^ 


t ^JLuJi ^jA oljj^ JL>z3j OLoJj ^iJl Jzju <1)U <> y>“\ A*g_>- 

* 

.OL^jVi ^jJ 4_>.-L*_a Ojj^ (_5^i ® £_9 yA j \yA \jj jjo 


jsS* jLwj^I ^Jl JJLuj oLl «/?.g.-oJL> aJ yi^J! cjL **>j ^jiJl oli c I j-^1a j 
ojUJzJl tJj-Lij *)J I ^ULJl ^_Ja 1 ^ L^-jLs t i j-^s_^JL>j 

.oL-dlj ol j3 ^> Jl Jl J 


^a.wa.<Jl JixJlj ^jjJJl jU t JU^-I J^o 

** 

f. & w , 

y J->-1 j-* LoU ^l^UNl j-« J J.J ^UajJ 

yjl>- y*j <££ja 4»uLJ aJL>- J Jl<*j ^ (Jj^JwoJl Oyt JJl <jj y >- jJl 

p 

a LI^lJ i L^>. ^ 1^4^" ^y ^Lpdj ^ 0 L«^^c-1 1 w\-^s 

I M M 

.. .ujvi «ji>. ji 


L^UJI ob-Ui« iS-pLi^II sL>Jl 


p p •— " 

j ^uJl ^ ^jJl t 1>*>UJI >% g ^ j ol o^/l t Jtj 

L*>UJl Jy* I Jlj l^wLP U»-jIj A_*_L>- J_*_> J ^ JJl <1)1 .A_Jj 
<1)[ . ^ J JlS" L^-Li-Ssjj o3-L*JLo oJjL*-« 0*>^bij ^*)L~vO A*JLjI*JL<>J| 

.iyjJl ^^JLwv^o ^Jp <l)lS0i^fL) d_*j J <3> oL^>iJi 

. <L*Jj ^LoJ I L&A^>-J t 4^L<>J>xJl ^ yL***A L^jlj 

A-^sJl 4„oL5LoJl 4j 4 «^j1j v^>Lj . jJL^o J^JI J_>cj Li*!>U>tJ 

J (jJ wb^lj JS tJlLJl J-^ 

4^-^s-v^ A^<K^AgJl ^9 Q yjLvJolj wwJ ^oljJl ! A^v-Aj ^9 j-oJl 

*(J-^ ^2-* Jr I ^r 3 v^' oUsliUl ^y> 

p 

oiy jJLjo y5l oL»_5Ji c^Lj^jiSv-JI y^ 3 ^*Xp -^r y* 

— 

jJl 4_^J_1 Lj dUi L5^ U^jUJl iJ-f- 
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LsAjI ^A 0 j-jlJlj L)*}\j>Jl ^ y i i^ ^ i J 

*♦ +• ' 

^jJlxJl -Lo>tJi l g »tolooj cIjIj j^sSLi AS* y±s>*-j} L^-Jaxj 

«* •* 

ol5 ol CjJ> ^oAp <JlJLo jLil -lij ,a^> 

. <4) oL_ r ^Jl (_$jJ Jaii ^jj-* <J* j *- 5 j ^ 

.oU^£Jl j~£- LJl oJl&I jl5 oUjj^JI ^Dj oL ^j>~y. ipJl j^SlI 

ju o^SOl au ^ l ^ i 3 »S ■» /? .<« «■»«. ) CS^ 1 C ' , '- , J^' a* Lr^“' <J^d '-^J 
‘k ^ 3 L o2 -^.«.» o <>>• Ol U ^1 t*L>j^Jl - oL J; j 

•4 *♦ 

J>f kJl ijU: N ^lj iS^SLJl d^Ul »bJt ^ UU dUij t.LsJl 

•* ♦* 

dUL>-^M jU^Jl Jlj>-I ?4_pL^JI jL$_>- i 4 » d 4 _JIj>- ^ I 

^ »♦ 

<lJl>-I^ oj-xJLoJl 4 _i j ^ jg a jl ojljj (Sjj ^ dr° ** 

p 

e~>y L-531 ja ^ j£\ J ^IJutu^ JL.U- oLj^i tLi^Jl 
^ *« •• »♦ 

P P P 

<. 4JL \jj>z-a ^jdLal ^3 t ^jlSCllJ 1 ^3 Lg-)l 

P P * * | 

<Lsi? ^JJLJ jl ^*La o4j J -0 L»-U^»- 4JU^»a! 4J ^ jJI 

^Plj-U 1 j*pS yy I4JI t^lP JiLljj .^Lo^U j^P oUjj^J ^1 

eA*' j-a cnrT^^ f>f** ^ JLw^Jl dUS 

43 yJ?J y2>z*S . Jl J ^rfjJi ^ Ajyy b .^yiolp 

^jJlP (JliajJ <jU c A^jLwJal! I oL>Jl ^ L^lSsJl ^ 

«A 

(Jlj Lo ^JbL*Ji ^Aj JJP- 0 j.>rJ>- ^Jl 4j^j>-3 

1 * j* ^ 

^ -«■ J I Lj 3 Lo ^jSj -<>. 1 1 ^^ 0 i • ^ I j <1 

4J wLfi3 C <Lo>- y yk2 li <Lo>-LlJ| ^ 

( yb 4^ow 2^Jl oLdil oL j Aj& ^3 jr^"^ A^rJl 

H ** 

.,^3-^7 ^ joiJl IlA t 4^oaj ^^IpJ ^LUj^^S Jp 

«• 4 ^ — 

L)1 4_>L>-^ilj y(L Jl Ap ^3 ^A t*ol-wo2-oJl o-4 L>- j-o L^j J .-.s ^^ ^.j 


Steven L. Salzberg, [et al.], «Microbial Genes in the Human Genome: (4) 
Lateral Transfer or Gene Loss?» Science , vol. 292 (2001), pp. 1903-1906. 
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OjLS' jj 4jV ^ AA-*»>s-<>-> c_3^j_*_) ^JJl 2 jJL Jl 

c- 

4JL-vw<j ^JLo AJli iub ^ aJI LAJAj jj oA^AAv*a AlSJjj_oJl C-jU j^SCJl 

•iAp ^3 4 jjJlslJ L*-w<>J>- J^>eJ .LAAjJI A_*J^jl_>sJl L^*J>xJl 
** 

»^^->aLS" A-J 4^«j L s»«— 4 A-^^^O^.*— ^.v^'oJ 1 L) ^L^"sJ I ^ 

^ ^ jw& ^ ^ » P L»**iA***.«j3 La Ap- ^ I . ^Ul iJUJ L)£Jl 1*>UJI 

la Ip jj aJp JullalJ jJlP jl I jl ?LaO y l jL-Jl dilj pUSI 

aJI ^g-jJ-Jl *aJ j-aSjI SpI jJ aJL*J a^p j^/sj jl aj> cjoA« ^J^jLou 

^ :rH ^Ji oSl ‘vkp-* ^ 

** 

c-^-L5_iJl Ls^ljI ^ ^_&Jl ®*l j-® aJ jl ! Ja_*jl> ^_1 aJL>-L^JI 

"jA ^^ip jl j-aJAol ^Ju>tAjj toijwbt^ oL>- 0 ^13 LgJ IjLJlj .C—Sjj-oJl 
L».^>- -i-*J -y— 3 jjjl j| . ^3 L^llL- ^lp -^-'-* J pi-djL> 

Au J^lj) AJU^ ^ Jh <iM J W*^» oli ^ LJ&. 

** 

(jl ^-PjJl ^^JLp i Oj^wSL^Jl ,JJL* <W2L>J! ^oUjJl ^AXJ 

0 ^^-wOw^ 4.^*^ I JU ^ j_) | - ^ ^ I *- 1. 1 

jL*_3 ji_a ^wO (_£jJU»Jl O j-oJl ^_AAAP ^j-j JJlj L jL>Jl ^^A_*JaJ 
jj .^jJj>bJ| jl>cAjjll 4*J >- *UCwJ j 0 j»&Us> Jj ? yyJlAj 

■J^ >^' ^jj2_*-Jl jl 4 vA-> 4 j'*!)\j>cJl ^jJzju 

♦• v« 

pU^ L. */> ja l^Jj 4 (j (^ 5 -^ vA.a..a.^ j A-J j/ 1 jXLi 

s* 

'Af <yj J* OjUj A^Aj^J ^jJl ^ yill 4 oU- ^jA Ijl>- 

*♦ ** 

j\ 4 jjl5jJl j^Ljoj 4 LgAo La ^jS> L jL>jl ^ I 

+* 

CA ^<jl |».jko A-Jl j j\A>*l j|_5 « ^A j^-o-ll (^^J->sJl ^1 4 ALv^Ljjl 

j# 

A_>l J_j A^J I A_^_*hM_>S JL LLL jl c^L_U An ji M ^ 1 '*i j i 1^1 JL I Aj>- 0 wJaj>- ALLj 

** * ** t « « >■ •* 

.L">UJl ^w\aJ jJaJl ^L>cJL! aj^?>x» a-l>t 4 . . . jll? 


jl AaJ i LjL a5Lj Ll>-^ jl_ ?©Lj>- ^ ji ^1 4 LI 

L^ 1 l^aj ^aJ A^oAjLo ^iLVl aj jA-Ljl ^_*j>t^Jl jl Lulj 
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jjKJl y» L. bl 0 L 0 UI J\ Lli^VU j \ > JU) 

U oLp^ ^^JaJl -k ^jjJU <cl>Jj>«JI o j! 

«♦ *« 

oliN jJLiLJl ^JlS aJL^j cu-*J 

^j-4 C-^l O.AP AjU^! J-JL) ry\S ^ll>o LoJ-LP A**pLo 

oLj>sJ| 4j}lh,\,a » ^3 ^»! (. ll^a L j3 Jj5k t oL>sJl ^Jj>“! 

JlS'LL.JI j^+Jj ^Jl>-I Ct*-^ t oi ?c»>L« *x£ aJI c j 

L^jI .oj^oJI ^oL^-4 ^UL c_3^_p J-i cLtta j^p ^>«Ju *u-> j^LtfJl 

M 1 ** 

£, £ 

kLlJJ ^Lp JJJLwJ L,Aj < jl Lw C ^pLo d -> yo aJ L w-fl 

ft* ft* 

J^LjljJI c_->L*_p Ojj) .a^_pL«jJI a-* 31 o._\jrjp ^pLa«iJl 

cLULa ^y> o^Jl ^LsjJi 

* 

yJ± aJL>- ^3 (j| .^P j_«Jl wLxj o i oLsJ>- oJ^o 

•ft ft* 

.(U5j^ JiSfl (_^) b S-U-L~<w Lj- e-UJl Ijjli ^ui 

jjjj Lij.* ^ J-Jj ‘•(_$J-^' ■H-zr 

irr^' 1 J-*J •( jr^' Ll>- i^Lo j^Jsj <ol c^>- t£lo 

U jjL 5 ^j->o ^LojJl J^LijJl ol ^j-^LwAtl ^1 p o y^> j J**s 

•* ♦* 

3 j^CJLi ^^iJl A_o jjUJI C-jL)L>-^i/1 Jj>- LwA ^ jJ ?SU>Jl (* j^-A.A 
(J jJl ^3 t*_^P jj ji Oj*i A^ui^JaxJ 1 C^LAj 

.ajL^jJ! ^1 ^c^->xJIj 


^uUaJl l^J LJb ^ ^1 ^ISOJ ^UJI Ol 

I^Jlp -IkU oUJl ijl j>J\ ; c SLaL,Ji!l ^JUJI ob iSj>-\ i&r ^ J 

A^Xu L<kj|_j i A»J^>tJlj A^jS> ^liajJl *J-*_j .Oji 

* *• * * 

(jl ! ^y * *->*-*<d ' (1) y^-> l)^ i L^a^l j . L^_P Lj^L>«J1 

-“Lr-Jl jJ jLf- ( _ # A;J -oU c ,w*ke j I jli CaJ->-I Oul 

Oj^ t LoL>-i aLaJI ajr-ww aUajJ' (JljL>3 c aJ ^ jwv^sJJ ^L^JI ^ JaLjJl a^jo 

p p 
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jl i j^u \1* aJU {j* ^-■ v A j 0_^*_> Aj ' <r } 

_ o| t ^jl j_>tJl ^^SLoLojJl Ojl joJl Uj 3 j_*j ^*^oJl 

A-ww*jJU aJ ^LL»JI oLj>»JI 1 ?j j^i ^ 1 p ^_La!> Oj*j WjLjJl 

<*_ajQ? jJl ^s^>o ^LoJl <-X-*j jt -5 ■ ^L % iA^xJi _ ooU ^^<>j>*j 

^ysJcl u->j-ojj A^Pjl ji -L*_> c t A-s 5 " ^j>*J|j A^JsloJI 

AaLL>! ^JjLSGl c_3jJl t ^ JlSLXoj .A^x-^J^I ^>s^*Sjl 

aL-L? jJl) i£ 0 j-w_SCJl i^AjOp jJI ^^J>- 23 jj ^Jl ^»i ^Jl ^\a & 

OO Aj| .(L-L^Jl A JuJz ? t A_> j±£Jl AjLwIp ^1^ (. J\ i^JLill 

£, 

c JL>JI ^3 oo^<w oLLL aj o^LjlpLj jLaJI ol . ^^<>x>*JlJ 4 _ j _ w jJLj 

O-t'LiaJL^l ol ^i>-j . Aj ^S^-* Io*)\j>xJ| £-w<*j>* 4P j_«o Ax-Jo 

_ Aj jJw^SvJl O wL^j 003 jJl A-w>- ^JLu <jl A^jULLl L^LxJi 

£- p. 

^jJ o~p Ig-AS" c l^lajjj (jJJl f-loill JajI jj ^ j L& j.*,,^ /a ols t jliSl 

OjI^jlJI ^Jl o^^*Jl co^-Jl ol tal 4 _J_c- ^ tf. T . 1 ^jji . . . L&u ,■■..*> 
ol . 4 ^>UJ ^L-LajJI p_g_ 4 j jl ( _ 5 XJoj .j»UaJJ c£jly>Jl 
io_i LgJ ^ If^ljjj LMiJl ji-l ^y 6 Apu Ap- 
oi Xo .^-SJ~JI /UJI dJUU ^ jL-LJl j~^<J\ J\ i^JL 

ip L^U JiLbJl 4 A-P LJa^? I OO t/ ^^Ji 

.. . jIaU Jj^I sL>til I jJS oi 

^AOwO ^ I A^>- ^J-A ‘. APjjJ^oJl L^UJl dllj JP bl JUj I^Lo 

lj*!A>tJl l-X-*>“ J^La>cJI a_> o| • Jl^LJI Jjl>JI v^oj>cj ^jcjj 

LI ... C-ji jJ* i jLaJI \ A-wv*jJLi i oLsj>xJJ A^pLJa^/?*^ I c3j jJaJl 

i)\ ^oLs_>sJl ^ol*_<J LLo s ^Ai i Lj*>LtJI ^LwwwjJLj 

** 

^ ^ ^ Jlj— Jl 

^jl jj>t Jl ^^C^LojJl Ojl joJl ^-ApLaj ojo . A^P ljJaLyg> I Jpj j-O 

ajLo ) oL>sJl jl j-<oo-^L» ^_o— w«J ^oJl ool j.^^j>ol1I ^^-Ip LoLoO 0_oJL*-> 
^ ^ l^ ... t I ^\p^A^S > ^ I Syj voliJl Sjl^Jl t iplj^J! 
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L*>L>ji j| . O’ ^Jl oi jj*J! 4->U ^ j-~LJl *A-Jl >LvP 

Oj\jd\ ^jL>- LJli L ^ * rt* £ . |> JajL>* ^-Lp ^1 L^J 4 <L4^_*_<jl 

.(jUJI f u^ JU^) ^ J— ■ r Uii J L 4—^ ep-^J 

L*D\j>xJ| 0} . ( ^>cJl j^Sl^sAJ ^JbJL ^-L> ^ oL>«Jl dLLj 

— — •* 

^ p ^ p ^ 

^JL$sj o>!jJ 3 jl l^ol ^.Ja. amJ jJ LpL1w>! Lp 

. . . vJL-~a 'jLfci jliJl jl .* JJ^L-wOj jli _ j»Uaj 


.LfJL>^o j**-*-i l^liaj>-^)Lo ^jIxJ jU coLwij^yi a-w^-jJL 

^ jL*jNl aJL>- . L^.*^ a ) yLi c^UsL>~tA-<jl ^jJ2jkj 

— 

<. iy ^->-VL> j\ .^Jjj-^LLwa ^L^-ijLo^l jJ^2-a L<j>ta c^oLS” oLw>tJl jLi 

c-^L) Juisl ^As' jl t ^51 ^Jl y .^j^xji a! Ljta o j^Jl 

* 

jj& Jl^ L axJ I ^JaJl AjIj j-*-> jl . I Jb>- Jg-ws^o ^- >5 - J s, — -,, ^-'dl (J^-^ 

•* •* 

t iWLwvj jjiSI JJ>LljJ Aj j*S>xA\ UJljli^j-U 4^3 N C-A3 jj 

IXw^Jl ^JJl q£ jl yxJl c5 5w>LjjJl jjlyJl ^1 ^UajJ\ oJ^P a)I 

.Oj_*Jl s<2-3^/l wL>Jl ^Jl Lw<u ^£jl^j>c_Jl J J y*&-A l l jl I ^_>LlJl 

** ♦* 

<* 

<L-> ^-oJl _J oLn_>cJI jl .^jl j^>xJl j j)..v?,d-ll ^L>*j o^ ^_P l^| I j-A ^ 0> ^-dl 

M £—j)l Aj-JJl Jrri'j-* '^i ^ cirri J-™-" 

-%■ I ^ ^i— p I I o I U c • o L>JJ 

p p 

Ljj I * i ^^3 Lo Lw*“ o'y ^ »A*oLwJ^/l I i«i»wa 

k* 

^Jl ^Ujo^I jM ^Sjj aJIj.^ SLj>- J5 J^> La^jJJ ^yJl *L^aJI 

*• 

oLL>j^>- J jS^a jLwjNl ^ (J y jl ^ ^ j-^-Jl Jl 

jl AJaj^^L^JL ^jJj>jlj .%Al ^J^LjLi A la l* jl ^*,<3$] 

+ 

lALkpl ^yjl aJLoI^JI U-^-P O^i-15 Jus «4 JoJl*J))j t jLJ^II oi^/j 
♦♦ 

jd ii yj cJ^jj-^LJ jl~jl j!5 o\j AJa-onl jj ^w?L >~j AJl^a'y 

y oj Jn j^*-l jJJAi tjiUl jL^j'Vl 45 jj ^yJl jdd JjLa 

ol ^1 1 <l oj-Xp SjiUl jJjj jlj .d-o-^>=Jl jL~>^l j j g l g 
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yjlSsJl ^2 j 4 O J^<jJL) Ld-Lw>- 

o £ 

<x-s^j <J|j_^ai JLS'UL <L**uaj ^Lp ^yiaj 4 6-Li.} j-Aj .OwwoJij 

J-=°J tSU>Jl ^ L> :Jlj-J L5lj^l lil <ol c?^ 

*• *• «* 

j->«-3 JJw« y33 ^JLJL j 4 JuwL«j 

^vSsJlxJl L*A 4 oLsJ>cJl Aj1*X> A*sjL^*o6/ 1 

L<*_& ^Jl jtjLp'yij 4_LoL*_<j! 6} .lJ->- *•_ ~ o & oLj>- 

.^!^>JI ^JUJ! aJLj l^l^y\ yo v-L-Sf! oli^^i ^SI^Jl ^ 


W>UJi iJLJNl yj ^ 4 will vM 1 ^Jl 4oy^i 61 

«* 

4-lLLa 4 6 ^j 1-Ayl ^ y- .<jJjL>J1 

0i“^* Lrt* cs^ ! ^ (( ^ iS " 

H ** 

j ^^-*lJl C^Pxj y*2_*_> wLaJ ! APol j 4_> jJL*Jl d^jlS" j .6 yUjJl 

jJKJ~ Lo,^.a^»6j ^Ij .el^Ul ^A>6l ^LwJ>“I ^JlL-O 

p, p 

Lo ^ l a oj^j Jp^ j-3 *Uapl jjt 4 6 j-*y 1 jJi j .Lg 




** 

6} .61S6J Lw^J L^jL>- 61 L$-Jp < -*^ m y jJ c ^6L-J6/ 1 JJb- 

la-tf- p - l ^ « L P ! yj6*>L<jJl Laj^xS 1^-a.Lp ^y? y 

d->y*Jl 6 1 . yAjjy j-p ® A-sj Lvu 1 ^y)) ^»jJl L^jj jJs? LJL> ^JJi dixij! 

(^t) ^ 

^3 0 j-^>JL»vw 4 j Ay UL j-P A^j yA y<»Jl <-L*j wA^w>sJl ^»1 yj>-lj 

olyJL aJLL*j^<>J 1 ^JjLwvu^Jl oulS 4 l^l a6j j}& 0 * a^jL^vu^ I ^ljj6 

j-o S jJ\j bla_p| lllijT x^2.s^j c6LJs> ^JlJI o ^J l dJLJi L g-l^yu 

• « 

0 jJls ^^j>- j^^^owoJl 61-^ a_*u a-oLaaaj^I 61 

6j .^l^iVl u3^Jl cIjLX>s oU-P Aj^^.«/2j Aj^Lp*- 61 4 aJLj 

4Ja^>cJJl dUj ^ j-laj>t-U 61 i ^ r ^-<Jl ^yo 6L5* P J-Jl aUj 


,4jlilP CjULflj ^J+J oU^^jJl U ! 
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p p 

(1)1 ( /j5Ljw<Jl ^jA jl5 ^jA ^JL) \aJ to 5jS>-J ^jA <L>^)L>Jl 

4jI>cI^wO ^JLo (ji olS' Lo J$l*Jl oL^Nl (1)| .LaL*j j*-*3J 

oLvvol (J L>- ol^ Lo*_5 Jl-JwwoJIj o_fl_^-oJl 4 jJ*)L*a» ^_jjLj ^3 0 j_iLp 

?*tJ. L? .,/ 2 -.<JL) ^Jl^IaJI JL^j^AJ \J?j JajJl ^UoJl oj . JLjJJLo 

LoIjl?-! L^_5 j-> ^jJi jLj'b/l o| . j j -%- laJl ^3 03 (4JL5s-*^ 

•• ' 

P V 

j^3s>- 4*vO Jj-Lcu Oj 15 <t~oJl)l ^ 4-3^1^-Nl ^JuLw^I JL jj 

** *t 

C- s* 

d-0O_3 L« LJL-vwoJi 0 -LLi LaOj>-^ oLw>sJl 4 jL^Jj 

o ^_<>J! J_*-> oLw>Ji ^jS' oJUJl Jij-* .*Jl 3 j-j>o ji . jL*uVl 

^3 <u^ygj /^p 0^->t-o oLwj^l! JljLa . 0 jj>-L/ 1 oL>Ji 1 JaJ I jj 

l ^ a/? ^j2j ^Jl Jp^X-v^Jl v. j3...\ «.>x-/0 ^L>j>o t <LJ jp<Jl Jl*3 y*~* 3 ^ 3^L>tJl 

** 

^ I ^Jm3 L^wS/* J I L »— - 1 ..-S-Va^^. nr 1 y l 33 ^ j U L J^_ < ,1'''? 11 I jLUU 

p p 

cLlS t LjjjI ^ .4_o>cJl Jj^jJL 


■ «/? ■» 4..> 


p p 

f» ^ d^-*T" J (V-*^ _? a_v2_^J I ^J-P j- 

tK^-OSh J^-l ^>1 i^-J_Jl t^lj .j y&'i 

♦4 

. j gLoJl JJi L^3 iaAl>o 4_L>- 

«+ 

JUiJ^I j-a SJOyJi Jo-^Jl OIL 151 JsL~Jl cJlS 

^Jl_ Lj jpLL» L& ^xS! ^j-^ 0 t <j>cji j o^jL5 c-^Ls-v^ J 5 - oL_>- 

<J j ^ ll 0 JJ 3 j-Jol) ^JaOLj co'5L_>tJl 0oL5^ t ojLgjol LaJ-oI 

^51 Jl j La t j-g Ja JLP ^Jl ^_^Lj j}\ 4jj>Jl ^J-L 0| 0"^ 

. . . 4^jl^jl ^Ijj^l ^jl <t^wvJL i j- a 4-wftj 

p p 

jl t 0^->0 j>tJI pL-^-VI j«JLp L^-ws^N t^J-*Jl ^wLaJ £-0 jO_--jj 
^ jj^^L ^JJl jj> oLj>JI ^jja jL»“S/I k—3 jJaJli .Cws^Soul oJ AJL-wo'yi 

p ^ ^ p 

^ ^Jl L^^Jp ^^/?LJl ^3 jO-o JI-5 La^ . . . 4 - L0-*>'5l ^-jJaj 

^ p p 

JUS £0 LQdI 40nJ C^L A^lj3 < j^y^p y* ^S>^J t ^iSLLO JLwwa 

t oL>JJ 0 j5wJl j_<Jl <Lg_>- LiliT ^ j_Jl ^JLJl JL5 
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kJI 


p—Lp l)| t £-3 1 jJl ^_9 oLJmIJL) IjwA \y JpL-Jo 0^ 

J^-l Sals (J ~J J JjL-j (_yk*j 

*» 

£. * (■ 

tj-a OwLjwLP Ju-2-l^-a jjUtJ ( j-» l A^j. ^1 LoJjj l 4o j «,/3 >tJ 1 L . >/? 

P p\i p\ oUUJI Ca^^I juJ . Jik, J^>JI 

?^>ISLU J-alS3l ^ jj\S J-* :L§JjLu j y*u 

♦* 

Cr?. J -^-4j c J^3jl> olj^Jl ^1 jJalj c-i-S 

O-yg-gl jJ SL>JJ 4^0 Jj>^Jl 0 j-^>Jl £-« ^JuP 0*>\J>~l Ju (jj 

i_r^ 

' *♦ t* 

* 

^lj lSL$J Jajj p-ip ^ L^jJ^XliJ 

^ -X*jI j-A La ^\ oL>Jl ^ j&z* 3j <■ ^-^a-IL* .SJbJbdl L>- jJ yScM 

** p p 

jjrf U<2jlj t 4J j->~Jl oL>Ol f-$s Jj>-1 /}-“ dXJij i) jlJL< Jl ( j^->eJl 

.^L«o'yi ^jl «-LwNl -ijjij Oj£j ^-j-51 L® iSj^~ ^Jj>-I 

J5LLJI t^JS 7-JaJ y oiJl J, I OiiJl o- j\ jS/ JJLii 

jJa: UJlj tS_^£Jl ((oiri^ND' J qU y _ ^JUI ^‘l&l Js. 

P ^ 

^aji 4_1L*^I ^>p <LJ^j^*,%waJL>^ p-LS^AJL j LolS ojLjipIj l)LwvjV! ^Lp 

* * p 

LJLwoI _ LolS GjL^pL 4-^vujj ^Jj>-I jj-a ^>L^JU j t <J jSlJJ JL*JLv*0> 

P P ^ P 

^JLp ol IAj j] 4JI LU- ^ULj f-p Jij * y*-* 

I^JU t 4.^a^^J I lo L>- f ^ 3 0 ^-o»>Lwa Ij3wL^j ^4j L^* ^03^-1^ 

i* 

I y>^y^p\ < /^o JJ I ^Ja-O y, Ji A-oLwo^l jjyj^ LM SJlS 

■ .LgJLo-Px-a ^9 4o L^o'S ! 4 jLa1 La yo j o-> jL>o v 9 Jjfc 

«* 

f>«- JL^j ^ t i^j~^ ^lijJL ^_L,^»Jl o! 

^%-A-flj ^o*^La j+S* ji C ^j^wA- 9 ^ j^ la- L a y2s>*-n 4»oLvwO^!l 

^_9 0 JlS j>ijjJl J_LJ .ojj j-aS j-A LoJIj t4-A_S»La 

^! j^I < (jj^ j> 

.*L*_o^“ AoLaO^I ^_^Lp s oL/a^Jl I yj\ 
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dLstJ^U ^juiii^A j,tS\\C x&jQ^uj^ ^4^)1 

»L>yi 

♦♦ 


^j_a j^zS j^^sjLi OjjLhj o j-i\ aj^S jji ^JL^wo j_a ^j^ojJl ol 

1 wLJL*j ~l*>j 1 ^JjLwvw<iJ! ^Jj>- I j_>- 1 j d)i ^9 ^a <L!L**-<*Jl dlL .aa**»^\jjJ! 

** ** 

p. p, 

Ji ^k^pjl ^jlaII oISj .^^iiJl ^^Lp aJ La ^S’ lj 

<1)1 ^ 4Aij.pl Uli t^jJl j-p { jAs*J^ j^J op) : ^li j^jJl 


C-Ojl j A-LP 


^y>jJl <1)1 . «clL!i o j_pI ^ j-p! N Uli t 

4 o j j^rfg.p J,)! ^ j»l ,JlS" 4 A-uL)J^9 AJoIj 4 <LwOj^Jl oLj>eJl ^ j- ^-A 

U<2_>! j-fe j . jL-^jJl <Uww-l *ta ajLsa? 1 JLi aJL !>bLi Jjfyl ^^JLp 

* 

'Vj 4 A^Aj oL>oVl ^9 Loib ^j^xj aJI^ ! o Jj ji AjjJw^ 4 ^j^L>- 

•* ** ^ 

^ p 

^ (*-*-> t 4 ir* .^U- <ul <.Ijj-I 

t 4 j ol.il 0^3 t Ai jIaoJJ^ ,ApL>-jl ^3 A^p ^Jl CiLj <U-j<-jJl 

*• 

^-L-9 j£> (1)1 <L*-*s>- aJ_^s-JL-»J 1 ^iaJLwj 4 P 

A < 

A^_>- ,La^-o*P AaL1L<>J! .L1L>e«sA?^! ^jL^j La AjilkjlJl A^J> ^ja> ^^*_ a 

p 

4 dr 0 j ^ j «,A>gJl <L^io ^ ^Jl dXb (jli 4 ^ j^>-l 


Saint Augustin, Les Confessions (Paris: Flammarion, 1 993), 


(1) 
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i_-oL*£> ©L>col ^y >-j *)L> <jL j->tJl ^yJ-oLs^Ji yo^Jl l)| 

*4 *4 

* * ^ 

Ljo>JLwv03 4 Jws^j (_£ y>xJ Aj| c aJ JS\j lJ J-*j 'V yojJl Lj. ' 

^y ,yLJl yoLoJl y*jJl ol • ojLS-l yjJl oIpxjNI ^y 

**> 

o! . ApL^vJl J^>-\j _mJ .^Lp ^LLjJ^ <_^-Lp ** < ^ w<>> * ^ ^s^2-3 j 

^ jJLJLfl j^CS' vjJJ^ ^oa ^y> t Ajloy>- AP *S y jJl^ t /yy)| 

^-o^L^Jl ^ y° j 0 ^ 9 ^ L>JIp ^Jl^>cJl> .Lo Ja^>g^Jl ^*JL*JJ alp ^yp- 

aJa>cJJI JS-Lj t ( JJ^Jl ^1 jy» j^\->*1\j 

* * 

U ^JbJLj ySLwa Jl^Lw^o y> U t y>yU d)Ly>- Oj$ ?IjJU>- Ij_*_> 
.<JjIJj>-*>U yojj cj J> “^-’ Oy £^jjL> ,J^>co , j^J?\j>- J^ol yo 

<yjU V *L~J pic- JJ^ oi-y o' y> U LaJ y 

a*j>- yjs~o ^_jjIj t jLj ^Lo i <Lolo>-l o Lois' LjLjipL y>xo *a^3 
oi y^A>w*Jl ^*JIp j ,oLo>cJl 0 ^cojL t ^^LJl jjJaiil 

f' * 

^Ap <y y° U» : 

Ao^fl jA jjJaJ! ^LjJi jj . WjjIiJl * yJ> ^S- ySo jl t yjca 

(Jp ioU ^>!l jl .yyJlj v^!l iJiftl ^ J^LidJ ^ • 1 * ^i 1 i*? ^ I 

& $, £. f, 

ya j ^SS' cJLo-aI y& 4_>Lo?I >A_3 Aj I l1L]j> ^oj jwLo 

*^i | > ^ 4 i 0^ ^ c (*-^! ^f O - J l-) .c-Lp-Vl e-L»-Lc 

Up-j U-Li ^.J ^jpJl (.y .L^i ^yJl 4i>JJl 

*♦ *♦ ♦• 

J5 J-JSj iLOjI jJIj .^jJjJaJjSM A^>jUj APyjjLi 

t* *♦ 

• £- 1 aI^ii^/^ I L Q I O ■** i J L«Lo 4. <. < ,<•?. ^>T-J ® ^*^a*h*A ® j^*AJ C f ' ^^0 

^j' J^j ^i ^ 

4_^*»lSv_^ol ^y 4jlS~S ^»Apj .^y>xJl yjlSLl 4»wo^jl ^Lo ^ y>-VL jl 
A3 to^l^vJl AjjIa>j <^\ Ljp jl tllaStil ,Low»^wj>“ U ai>- 

l) j-SJ^ Aj I Jo ^y oljlwsJt AA_Jj? jj 4_Jo AjjLa^ ^y A-^P ^JL To^y 

♦* *• % 

LgjjLflj y« 05 ^* ^J^jL-^vJi oLLLj .AoJj>sJl c-j I j L-^vJ L y 

y LJ>^\ jl Sj^s \^JJ o^O- JLS L 4 JI VI cJ^Jl 
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^C , I aJ Oj^j V JS jlJL<J 4^5 j ^Ip 

ol ( Ju3 t yo jJl a_5j.5 1jAj1jl 5 yjjJl 1 a IL 6 j5>LJ-«_aJ! ^-A 

.pLvS^VI p-lp y aJI^ ^Ip (_£jJi i y5L>Jl Jl*5l y LoLoJ ^Jb 

<y U^Li^j to^-j oUJl y yjJI oLJl 615 JaJ 
*bj5Jl ^-Lp oIp~L>cj 6| . A-bjJa o^baJ oL y^P jXsA a t ^Jl*Jl ( J^5o 

^ISii^U %li Wj* ^jjl ^l_^l J> c~J>J> ^"^1 ^^SblSLJl 

*- I ** *4 ♦* 

.^JjLwi lij ^y?L5lj j^5l>«Jl 615 .ajV^L*-* ^y LbLj j 

— *♦ 

Jl dJ-5 ^JuLoJb t a-wv5J j-a 65 t ^s^LiJl y>^> (^jL>xJ! yoyll ^i 
^6Jl j_<>jJl dJJi 61 yb?- j-doj o5xJ'Vl ^3 js>- ^JUl 

jJ51 <UjJajl ^3 ^iAaj aJ! <. A-Jx*ol5-wd A^aJajI ^-Lp 1 ^55 y6aJu 

A^Jaj Vl 61 ^ ^ > 55 c Iw5\A>^ .a^*< ji5^Jl ^1 p <lo~j5 I.*lJL*-> 

* 

6l>^i y Uj^ jiL Jl jJu liU ? o j*s>T^a it jJ Oj jJaj Jj A 1 1 


ISLJ, ^ 




ill 


V ^ P- 

61 (J-^- «y A^oJa^J ^1 L»y y’j'^ 55^-3 Jaj_L^ 

*• ** 

y« liV-5jl 6^55 65«-b3 aj^j 6} ^ Ldlk* - ^ ^ > V ^*5551 

dr 4 j-^ ^i c^! ‘ L r~ Jw ^ oj^vaJ yS5»u ^ y' J-* 

j-5p y5)l 6y^i y yy ^1 y55_iVJ J^5Jl ajo6JI 

^51 6yJl y Ajjly>Jl a555jJI ^1 a«*»***\5 6 ■■A.xj 

£-r^ y>jJi 61 oL>cJl j-ojJl 66yr Jl>5 c-55 . y^p 

5 .jjbl yyj ( * 6 .a^^o jJjOj lwUa«“j 5L>tjl 

^1 ^UJI 

Oy^-\y^j \jA Jj|j| j*_A j^jJl O^jlj^Jl j^-5b«LjjJl j^Jl 

#* p. < , , » 

6 Ls 5->I (*""^ ^t- ^ ^ 1 U-jhA_>cJI j j-s^l! I dUb (^L5 j6 

A3 65yJ ^ 6} *5j^ y^l j ^-vaaJL ^>3Jl 1 

0 j ^w*mA) (_y JjLS 61 /»Jl-P y/^S' ^jA ! ^65 

•4 44 \ 


^z\ \a *^2. -oJ I j L>- ? 
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J-jLS jJrj ^s^liL^Jl 

** «• — ♦* 

'V | <LoL<_*Ji A-w^n^Ss-p^Jl lLIAj oL^ y j y^-^ *»— ■■*»■»■•“ ^ 

*• 

aJLLaJI oj^LoJl o^oo ^j 1. «/?.>- I J jLJl oj .oIjU>c-s^ ^>«-> 

aAjIs oLa^?.5 1^j>c-s^ jj cil-taj t^LwipxJl ^j^LS\^-)t>U 

.(jLdll^xJ ^>L*Jl ^jL^ 2L>-^!/I (JjloJlj ^y2^sA>cJl ,*JL*Jl (I)} 

L-L| ^jLj» aJ| .l )j j2>~\ Ub*-^ Ajwbj>- j j^zz } \ Oi-taj 

Jjli j-JJI J^jJl L>L>J 4 jjj fjJ fjJJi 

^UajJl ^_Lp <y*j^ a^^jSLx-a ^A ^jo! o^i 4 aJI • {j * *>U 

^ y Ajl .c— > jAjLq ^ y** A^oLs^Jl Ji t, \ ^ j^j>(l^}\ 

^->tj>tJl ^«j>o .oUl ooL> jx~~* Cy^^ ^ Ol 

^_&jjj| X>X>^ (J (%-£*■*» X>-yJ • J yus> 


Ojl jjJi *W2J aJ 0^9 t lO-fc ^3^ • ^tPy >-j a.-L*j 

*• ♦+ ** ' 

LgJwo L>^-5 j-JLJI objj->tJ! ol ot^03 ^s>~j c^jl j ■ > ®^^ 

oU;l «/? ~ il ^j-o oJL*-a ^_jjLl> a la ^ ^LJL a_o j -iJl L^_)1 jL^oj 

LgJLJL^J j j*-> ^AJl OolO^^i (* yQJLA yfr yLy Ob).i ,0 j j^^aJl 

^-^1 ~ 1 ' y& j*lg_li O^Oj>e_jl Ol^ 4 ^£->^>c_ll [^ J I ^J-P 

4JO_^_aI aJ 4 Jp jli" Lo-^° t (1)J 

A_i jJa-j o| .^UajJl ^->jLj 'V a_Aj jJg-j aj>“^j aJ I <X-*s>- t A_oi JJl 

AjIJlJI ^9 /* UajJ I J? j jX) ^3 1 J_>~ l ]g,AAMki li*>\jL>-l (j\ Ll<Jw^j ^>1 j-^Ji 

•» ! ♦♦ 

^ w p 

J-aJ LoLoJ ^ y**^ ^ \ /^im ) 1 

^3 A^l j3 ^\SJ>- 4JL3J>- jJ>- 0^ (J J-^Jl 0 

p jfr 

A_LlioJl A^j>tJl ^3 jl ^.pj iwww^f (j j-^-> l)I ^j-Ss-<kJ ^^J^l ly 0 l^ 3 Ol^^ 3 


Ilya Prigogine and Isabelle Stengers, Entre le temps et Veternite ([Paris]: (2) 
Flammarion, 1992). 

.(1988 U^Vl aiuUI) 
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4j jJaj la*.., t (jltoj di-taj> 0 J>S\ y^a 

JiUjJl cA 3j .Jp-^Ulj JjLJI ^-o JiLJ 0 L 3 J-Uxj J5 jl 

0 ol>cJ3 *1* oUjJj>- < jjn * <oLdl oLjJl^wo iJb 

4 L^jIjLwq L (Jj-*J ^lil diL 4 Cal^AyfallL) Ja^j ^xJl 

^ Cr^-ij <^r £~*j-t ^ jS/I ^AljiaJl j 

4 ^r I 3 « ^ 1 1 4 . ^^.aJ Lj »A.^ r ! 4 i ttX^’ L^o ^ ) ! I taX^** ^j**~*j ^3 

£■ e- 

4 Lijjl ^j^p-Jj o! ^5 C<kj jl>o A£w» ^5^ ^><Jl *— ~L*_> ^AJlj 

^-* *« ** 

jl !sj-*-Jl Ji\ ^b_J jU^jJl ^li ^1 j^S/l <^ 4 —; ^y 

• Wj-W 1 I-A^Ljj J-c-Loj ( j^ Jl (i^^xj^jl ^~a*JI'i 

M 

£, 

LkJ& jj Lo j! *^>- OjJL>Jl j_lp U^fls^ij JLp 

♦* ** ** 1 

LJ^jjL" jl ,oUjjj»Jl Jl* h2i jja± N Ijl^JI jJJi jij .aAjlJI 

JtlJi 0 } .^^Lg.) aJ^jI l g la « ./? N oljj>“l ,^1 _p 
*• 

* * * ^ 

^|»S" t L- 3 jJ i->wO A A-» J^ 2- ^ ~ i»\—] ' ^ L-^~^-.s ^ ^ w\_^sa> 1 

(1)1 A-L»J3 ol>. o*X-*J cA ^ jjJi I j-& .(1)1 oJ**J <Zj> j-A->j 

£LgJL>*!>U 4 *lL > yP C^LpLs>> J-*j ^1 j-**~>. ^ jlla3 (^^Aiajl cA jJ Jajl^Li 

$■ c ^ 

c^-~J L_p- aL-j J^-l jLkJl ^ ^1 > aUJI ^1 

us-» ^ jv-Sj^JLi JjLkJNl jl_jj jl 

i_£ j^SsJl ol jUa^J! ^j-o > Ja JL (O y>- j^oJl . . . (J jJl 

Ui 

( ^J ) » ^ ^ 1^ ^ t ' o^jlJflJl Oj ^jj j^-^J ^ ^3w\-J I ^^0 

(1) d)l dJuLJ 4 l.4..i ^ iaJl ^gJa^Jl ci-U^ 

♦* 

cs* fj^' ty ^ 1 c ^ ^ ^ ^ I /»U .Xf-y> ^1 Lj 

jl^ £- ,<Q. .,„> J J-3 LjL?^-^/ 3 4j^j>- 4JjI_$” ^_9 ! 

UL^I (1) dj|jLJ>- ^yp jAj ,^^1 ^j-ol^3 d)| .JuL<u *Jylxi Ooclia^/? 1 

^ ^ if ^ 

! Uj^li 1^| ^y*~* ** i '^ w4 1- ^JLwo-Zj?- ^3 c j-iL^>- jl .Aj^_w**La 

^ l lj 1 ^otj l-wj_9 v ^iUJl ^«_>tJLj J_>-^j ^ j ' ^-1 la -,^ ll^ 

iJU J5 oUjjfl *Jljj coUJjU y. 4J oi> J5 
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cJLxoaj * > W »W>»VbJ ^ ^»L*Jljj ^iL *» L^x^J I 

* 

dlJujj jiJuai aJI 4 ^iUJl IjLoww^o A_j Lv/ 2J>- aXj2_Aj ^jJl 

I^p ^xp N aJLw * ji JuoL>«Jl ^jUJl aS" jj>- Ju^j L>^j 4 Jj jl>J1 

£cJLXL*>>I JjjJ .AjjjJ^I j-y°\ *LLaJ ljL>-N ^xJl iS" ^3 ^.yJ.'.Jl 

* + * + 

^Ja J L j_A jjl L)\~iy>- ^^3 Iw\jJj>- L-flJaJwfl Uajl jj Ul jj 

0 j+J* 1 1 ajISL>JI ciiij o] .cjIj jjL^^woJl J5 ^3 ^^L5L*_j''}Li ^Jajli ^_*p 

olp jJ5j Oj-^J o! jLJi ol>s_>l Jj>- ^ I ^Jl LoLxj L jSJu 

j-jVl (JLLoJI UiJji ^JjL) Lo I j~S A-aJLjj .AjIjJl ^5 A^3 L> Aia^> jjo 

J-Jcl ^LU ^3 A_>L> A_Jol jJl}\ ^LXj>- < J LJU>- ^j£* 3L*/?jVl ^_ll_P 

Jls^Ij ^ (1)1 .(5 jjUI ^UajJl ^ Sf j-A ^-^Ip’Vl 

0 ij^\ O^Sit J? ~»jy0 b\j .^J~aj3 fU* jb\yu Uajl 

•Aj-A->tXj^ 4 1914 4^Lp j C_5^i -L*jJ .A_-J>O^^W 4— * « «*> ll laX^J 

4_.|J_; LgJl tj^LoljL- \‘JL>- jLgoJl 015 

£, 

A la „ >c_^Jl ^1 p £^j-Ll)I c-oij 1 ! aAj • 4 1 Ai J i ■‘i' 1 *^ 1 | 

^3 j j_*3?Ll-o jL>c_iJl >^JLp £-na>jj . f-LUo 

ol5 L£>\j}\ J .Lji ^L^JI Jl5j iJL~Jl *L^S/I J> S^JwUl iijVl 

A™ L«aa»—-Qw U I Ajj j_l?| A_Lwk»j-Jl * LsA*lJ>- 

ojLj ^ j-Ji t 1878 j»Ip J-Xo ajj^>x_<>J! 

p p 

jJb ^jX> j-*4J Cjj jJl 4 JjLo^ jS I j_a-v-jl ^3 . Aj j j-Ul j-y°l 

^jLe- \J J\ ?L^U- 5j-L>JI jL5 Jjk .j^jIjL- ^Jl Sjbj ^ 

♦♦ 

Ja— o-! 1 cy y ‘r* 0 ^jyy oji^-» j^i 51)^ ^ .(J*>U>)/i 

*\j\ 4-3Lai j~£s>-\j .aXjLL>3 j3 1 J-v-s^jV i JLxpI 

** 

^_laJ^3Lp A^w^»J ! .^J^jlJl JLj-jJ L)Ip j*S+£* AA-vvJ? O^^ap 4 j.»a O tI^ A»aJLaXo 

La jjJ ^^-Lp ^ j-A cjL^Ls^j a-wLp jLS” ^ jL 

j-^ ^ J^LJ JjL>tJ .0 jJl l5 1p L^Ja5 LjjjjI Oj-aj 

,y?,j ^a<la*>UJ 4a—^aS"^3 4 ^iaj l J ..-O. >~ . A^3 a^ 1 4^ LL_>T_lj l 


A.^_A»VaJ 0 


^P 


aJLu 
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1 ++* * 1 C 4 (^J^p a J ^ m L»A L — ^ l -*• ^ A Oi-ifc-^ 

p 

i^j-fri <J^-jj> j 1 ^ 1 10 cyi J-^" ■ 5 '-^'-i — ° o-* ^ Lxj I ^^-l-f*L.) jiLwW»U 

y> 0^ <1)15 ^J-*l Jh*-^ ^<AjP ^Jw5xJo ^L5 . L*j js+p 

(jljVl ^<_3 3wL*wS 4 4jaj>cJ jJ>-T ^^3 4— 3y^xJ*J 4_-jT^s ! <^l JLXp'V I 

y^'yi jlj>~! I y (jl^ )aA J->1j> y'y 

*-W?J C 5^ 2 - , ^-^ A-S^U^J 4 4^JUc 4 4jyP ^ ^i_^Jl ^JlP 

> - •♦ H 

(_£ * -LaXjj .^^wU^Jl 4> ^3 c-i y>*l3 Jb yCa J5 LZo o yj j^U ^UjJl ^ip 

jl5 .^J>tj J5 ^ y_*Jl elLta ^3 .0-4^ ^-Lp ^- ) J^-'-Jl 

& Vf * 

^jS^^Amj OjJ- v? *^jLo«i^3 I ^ wO I I *X3^ ^^^2-0 1 ^ Lw*j ^ ^ 3 I aIa! 1 

l$j| . *\j j£j J 3 y& j^\j I^Uu ^-Jsj>-1 yjlj 4J| .Jj_*JwoJl jLJl ^jJUa^J 

♦* ♦* 

£WS>)/| dHj l^ioljLv y l^y.y- o* 28 ^ <Z~> y-la-al Jg-tf3 

p 

^51 j ^5c-ou :>153L l&Jixj 45 Jaix^ ^Jl ^UjJ! ^^Jlp 

♦* 

jj_oSn y i4y (_sJi yykl jyJl yJj ‘ Ljjjj' £dX" ^ **X 

4 4- fl « «/3 1 1 4ji wLj ^3 4j J -~*> tJ jUi C^UlLL? . jjLsx^JIj 4»*P j^Jl 

*• 

(JL^pNI J-^_j .a^ijjj ^ I jjk}\ ^IJ-^j o->j c.\ ^ ./>] | ^tjjLill 

jJ yJl j^lyJl y ^jiSfl y oVLspVI oJl^ u^L. 

P 

5 Ja «AJ 4 03 J»^o 0 j^J>-\ oljljjj .4 jU>xJo ^55 l^2J>- LJ 4^>-U>tJ 

/ 3 ^3 ^_i>e^o ^J52*Xu k — j y>d\ ojJ_pI j ajL^JI ^yj>- c^!5JL>t5l 

4— A^_3 t ^3 I ® 1^? 1 1 wA_^_> ^ « 5 _ L«w0^3 ^j_»o ' 

*♦ ** 

f* 

4_ili^wO Jkj>-j) ^3 Lo jj jLs* 4 kXP ^o ^ 4 ^4«-3XX*Jl 

¥• 

4^>J^_>tj| d^^J_>coJlj 4jilaXo ^3 <^Ll5J| 0jL^3j 4 ®LjL^*tJi^ 

H 

yj“>Uij ^-x>lj ljUa-i ( _ r U i ^yJjVl o j^JJ jliJJ yjyjJlj (. yi-L<JJ 

i) ^k, d-> « jli y» ^1 « jjUD) y iJjUJl y olyS/l 

♦* 

^jjbJl .(^JjS/l yJUJl yyJl y L^LkL Jl~4 

! y jkJl y 4. — *i3yj ^ d-jl .JjL<kl C^^X^sJLwolj t yLL>l 

C- « la 3' j .UyJL^. CUJIj frljjJl Jl OyJlj t jyiJt yJ J_aJ 
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w 

C-jjJj) wL>w\j>- JfiLoj ^jA 4j^y3L«.flll t d->lj J J^l ^-»oj/l 

^jUwL^JI 1^1*3 ^3 ^g.lg.>xJLwO y*Jsi 4_>^L> jJ ^J^- l^b LJ bUs2j 
•« *• 

*\s>- ^3 Of-LgJ>- J3 i ) jJ>q Jl 4_>l_g_> jl t <bl-b ^A ^S\j .LUwaJl ^u^kjO 

«« 

w 

<— Lp jlj .4-oliJl 4 ^_oJL*J! ti i ^>Jl Sj j-j L^jb 

* «• «i t 

J*'® jr* £-J <-c£^J SJ-aU^j J-SLtu 

Ljjjl oJLdijI^ ,4jwo ^LLiJl 4-oLoJVl jUi->li 4,0 ^o- J 

** 

^ ijlbcu jJ> ol <-^j > Jl 

£. M~ ^ p, 

^jl ^ j^sJl jJ>-l^ CjJ, ^ +aJ ,4^+JL) ^jjllJl .ilplj 4-wbLiJl (_£.AjI 

Jl L tfLjS* ^Jl LjUl ^Lkiil ^ ijJl s^UjlU oLLI j4 

jJ>s-Aj ia_»»j J^>tjI (J^ *<bL^/l ol 4 I ^JjULVI JbVi 
Jj . k^JIjLpU® 4jo^>rJ! L^^Lj ^Jl oUUJ^I Jb ^3 A a p 

^1 iJi; sjb^JI Ljjj! Jl t«SJjS M ilUJU Jl s^^Jl j; 

-L*j 1 1989 ^Lp jjjJlS'I /J j'yi j_jLj 3 ^3 jlwL>- ^ 

+ 

<_** y-i-SS. v'-~^ li^^' J JJj-* 

•* 

^1j bJl j*LL> *. ^IJjJI ^J-p 4j>xJwJLx-<>J 1 4_>b-wJl jjUL .^-a-oIjL^ 

_jl I J->- o j^JwiJl 4b jj>J I JLlij t JbL-O J I j-w*Jl J (3jJL^JI>jVl j->b 

*» 

b ^JL)I ^cjjIj Jb c I Jo- 'y I ^o J^LlJl i*^-Lb c-JlUl 

6 ^' ty H^ry 1 '-^ 5 *5 y>^\ di-b .l^Jt 

•* 

1 Jr' •(£ Cr^y^ J-r^— 4 ^jJI Oj-<Jl 

jj-5b bl jJs-^~<>Jl ^J-A (jib Oj-oJb O^j-Pj-oJl 4 ->j-JLJ| ^Ij^o'yi tlLij 

<lb*JLJl dJlb J ^LijJl dJUi JIp J 4jlJJl ciUj jl jJ Ubb^o 

c-olb LJ c Ij J o^j^LowoJl ^*w?Nl ji-L> jl J to3j->c-<>Jl 

0-b>-P (^JJlj jr^ (^-b-il j-Ui OJj>-jI 

(■ * (■ “ * (. 

l A ^l; ^^Jl ^ l*A>- 3 j-^l Jj>- L) ( Jjco bl ll>cjjlj jj ,4JwO I jJ 

*4 

JljU jib jJ .4-3 ^Lsjo ^ jJl ^ ^ UajJ I ^3 Jb \ Jb l yj>tL*j2S>j jl 

^i-Jw3 t Os ^-Jl LjLj>- 4^>-l>- ijLjfe 
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c-3^ <1)15^3 ^ A^AAOaJl <W 2 -flJL bl 

£, £. ft» 

Lj,x* jjI JU-pVI J^-j aJI jXu t-y iJLA j5o . ^-Vl 

c o ^ y O ^_Sl^_>tJl ^Jl AJ 2 J *^J cLU^aJ .iib 

LfJLJLU ^JLJ Ujufrl o^^>- LioJl ^jLwco^l ojb)lLi 

^Lft 4 J j-s*a>J! ^3 *Aj 33 4 4jjb^/l 4-jJl S' y*> ^jA ^S ' I I 

j^i*-^! iJb l)U 4 Ja>Jl * y~i .^j-^jjIj ^3 ClJljJl 0 ^vLLj 0 jr^bo 

^ jjJLj . 0 3 ^JLJ LJLia_>| ^Jj j3L^ 

^ ft ft . ^ 

^Ji IjjI j*J aaSI! . 0*3 j A.*.*. </2 3 JP ^iljJ Aj c3^Ul lilJlil 

J^Ji/^jij^ 25 ^ y^jJ^yA AAjJ-^j j-o-> t aJL^I 5 .jjisl^jNi 

•* ♦* 

twjiJl ^JlSI jLg->l cAwsj>- i oIjp c 1859 ^Ip 

£. 

4 JI 0 <3 LflJlji j ^*Jl *AOl ^3 I ^5 jJlJ ^KS ^jy>- 

•M- I ob .^yj^s^Jl jL^jJI ^iib 5jl y>- Lgj^_o ^aJI *iLL>o>Jl 3Lww>“Vl 

*• •* 

e^Jl wbS/l ^Jl Jjb Jij Wjji obj3 jl v-^PjJl y° 

J Sj .iijLx^Jl LL>c_s 3> ^jp aJ L^>- 01 oL^jii 

U j j ; j+jJAy* 1)jIa-4 LL>«-s3> j^sola jl^Lj ol o^Lw- 
Juo j •<_£- > * j '"" /0 A ( j-wwv^j>sJo oLLS^oJl 4-JjjJl 1 .. . . 1 ./? l! 

<LS j-*-* ^^-Lp ol j- 0 > ^-w<iwd>- /^o ^SU 4 A^wv-li oL«jLw«_» 

VU;I 1864 ^.J^T !<J\ 22 Jj c^JliJl 

lA^s- iJljjT oJiWlj y>^\ J~A» c k-' ,j-« 

^jJiij ^^wLoL^Jl j j-'^l j^ 51 ^ oi jAp ^>\J <lL)^Jp 

1 1 jJLft 'b/j t *iAjLa3> wL*j ^jjjsxJl ul » ,•» m^,. 1 SJ-ftLwvwoJl 

jJ-a3I o-Vpj ^JJl l)Ujj> ^ j^A> 0 } o^->l-ft]l j ( y*j>Kj l>tj^>- 

•* 4 ♦* ** ** 

ft ft 

4 <S j-*^>Jl 4j>-Lsa> AjLaJ ^ v ^ J b 

sA3 do*A->cJl xJl ^3 ^oL*-wj| J jl jA 

¥* 

3 ®^jA>1 ^**^1 aJI^ ^jA Ua-wvwj CwL>- o| *^-^-^1 o'yU' wO>l ^3 1^ j-flO 

.Ujj^aJ V jlJil Jl 
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oJj>-j-aj oJU>- j 4-oLy3 4 j jlaJ ia>Jl ^ j-^vJ JLp- jJ ^ 

4__JLp Jj-^i-* ^1 ^J-5 j j' '^' 5 

f, fr- 

^o'yi OwLP yP jl ^..*.a> ^j-P (**)L$L!l J-A 

p p 

^^Lp <uL Lo& y>^ ,4_pjli oLliLww ^rj^\ ^^Lp J-Ujo 

yajJl jLopI y£L>j N <.Lwo_$J ydl yfeljiaJ! <ui yjJl jUaJl 

*• *• 

. l la- > 1 

J-aaj N ^Lj^aJl U-*J-" <jli ^ISUl (JUaJ ^s- 

m «• 

y ^ y (*>f^ 

L« . Q*)Lv2_£-> 'V y^S^J y*J-^ ^ 'Llajl^U L^y 


JL>- 


rj-d 


La 




O). 


oLSLa . o j-*^-pj-j (j> y-* 


aJIS 


! j-~ol j£ 4-> Laj t KyajJl A_3 ^Jl^-wvO <. ^jJLd_a La (jLSLa 

^ P p 

j^JL^Ji ^^P ^j-ajJl ! ^L>Li A_j lj_>- ^LSl «w i j-L^Ij 1 i jS^S>- 

4 yy^ <jl (...) j-ajJl ^ jj-^-> (T^J >* c£^ t<d5 y>Jl 

.^JL*JJ Ljj^aJ ya * y>- j.* coLe>- y Oi~c>- llLj& <£jjj +& ^ 

. ^lo jAj 41*^0 yj| O^fl ^JlP *Ly3 LgJl 

ck*-k ^Jjl; C^L^S/I j»±p ^Jl i^jJL t y-ajJi op UlSLa j 

j * j L> J^LOj j ^laj O-JwL^_0» ia-*-aj oLwvo^/1 j j^-U ^pT^wjl 

Aj >Lj ya ySI J~3 C oL>Jl j j_g_L> OOa ! ya ^JlP 

Oj-^Lw^ ^jjLJI ^—wai jLJl oU^ .^»Lp ol jL-La 

30_a^oJS Ja->lj j]\ y> J j[s>^> ol o'yi Ll*-w »> yi 

^jjLJI OLl^ ia^waj a^j>- j] j-pl <uJajVi j y°J-^ 


Henri Bergson, L’ Evolution creative (Paris: Presses universitaires de (3) 
france, 1996). 

.0941 lU f V! a^OOl) 

Francis Jacob, La Logique du vivant (Paris: Gallimard, 1970). (4) 
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*Lw^S/l *LJ-P SJLji? 0 jZJll cJUai ^\ oli}\jL>-Nl ol 

*4 

L^5 1 1 1 « ~4' j <j-*^ 

^Ap j~o-*-> V oLj>eJJ oJJliJl o}^ * > j5L>- OiJjj 

0 AMlJ L&wU-*3 .^I^j3jI 4j <Ia^j *u>sj| oj 

Jb~lj jl jJucj- olitAP^I dUJ . (5 ) «^,jLJI ^ ‘ilSLLVl 

Lj » V^r^Jl JjL-wJI j ^^o*»Q L^-Owl I 

•» 

I O^-^^"*- 4-4 * jA 1 ^^*3 1 t^AAo . 1 ^ jJKJ ^yA I 


,4Ji>-^\j ^4jjJl lib b\ • Lg-v2->*3 ^-ftl^laJb 

** «* 

^jLiJI <l>-J-o-l> ^Lxjjlvo! ^j-4 c ^JtiJi OA-b 

LoJLp*- oplL 4jli ^JIp L°1 ^JL*jo ^jJl ^Lwm^L^JI 

L^J j ^ ^bA I ^y P lp ^LA ^ ^O L> aJ ^j»«*A ^^ .*A«-»<w.-< > A 1 0| » ^ L*oA 1 

.<oO>Lo o ^LoJL&'y! ^jAjOo ^ob>*A! j} .A*o-^J ^3 ^-Ldj 

£ 

j J, la ill ol J-*-**> OAjLb^o ^jja jJL*>> £tJjlj 4 J ^J>sJl 0^ lLU^ 

0 j ^^jlj Jj>o ^ j~Jl ^j>cJI ^-AL*Jl L>w<i I j -JLS" o|^ 9 .(Jbo-S^Alj) 

^JIp oU IoS^aj .<lAI aAjL ^_> (_£jAl Jo jN I <^3 ^^obAl (^*^AL*Al 

^JL*Al J^laO j%«g3 <JjL>*J 4 <UjsA^[I 0*>\j>t-wJi OjbL 

(*-$->! ir° f-Ulpj f-U-Lp jl .j»jJi ^y^Jl 

«* 

^yl oLvijj .*>V^3 jU 4 ^^l<Jl 

^voUjoJl 0| ! I lIU^ 

•* 

ft p ^ 

^JUj^SL^JI /yi ^y^l l-b*- ^IJUj ui 

.iPUJl *UiP J\ vJL iu- jUu JA Js\ Ul J c^jjJ! 

Lg-S'^Jo ^1 4j>-Lw^iJl la^j ib o^-Lo-^j ,t-^ ;Li ^L^>-Vl ^-Lo-Lp Lol 
Mtd) jjfcl ^JflJl j4^l ciiJj ^> 4^J^.^Jl ^jA ^1 .0 j>- b jb>\jyb]\ 

p ^ 

_ ^°j-!l ol Jo .^j^o_<Jl j^JoJl ^3 I Jj>- ^> 3 U& oUtAo-l ^>1 


« jJ -^1 I ^ 5 ) 
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•* t« 

.e-L^-^l ^-Lf- <_^i L^Jij ^A^Lxwo 

p * 

ur^i ^ ^J- 5 j-* C> y^\ ^r>- J-* y* JSLL<J\ J_*_Jl dUi d\ 

l^~ ^ J“^*^ Cr*^ ,jy2s>vJ^\ ^ \ 

♦♦ 


cs 


KJI 


y. <£, IP V 

f-L-^-^l! *JIp ^Jl 4^wwjJU lwbwL>- L> j^jlo ^>tJl 

’<jr*^ Cr* Jr^ .y .is^oo-^Lil : <_ow? 

M | ♦* 

c ^wL>t^o oL>ol ^3 ^ 3 ^? 3 -® ^UfljJl j 3 J 2 J ^JOs^Jl 0 _*-Jl <JLU.i 3 

M ** V* 1 M 

it* 

^-Lp o^.>c-^*) oL— >t-U ^LS\_j^.^-J I _L*_Jl dXJ^ ..» ^ „« *> cL^x—tl 

^JwL>cj oL^Jl oV j_*/?Lo yL>-SM ol 3 >Xo .a-w^^'^UI 

^L-aJI oj U ^wLo J1U0L3 yojJl ^»~^wvJ ^v^UcoJl dL>cj'VL 

>A-^Laa«j L^aJ > L> 7 */ 3 ^> . 1 1 ^_A^-ll ^Jl»-a 3 • Lw*> 3^^*-a LLj 

^y-Oo t(jL>«J! cj_A £~*j * ® yjL^Jl — > L<>->olL« Loj&j ol 

^^^-0 <y° L» 4 oLj>J1 ^ \ 4-wwOJb .y*“S/l oLsxj^i yo ^UajJi j 1*1 ll 

& 

( j-sjl^iJ LbJl ^y«jJl < + 4 ** £yy*~ y** 1 -^ ^1 • LpA^SiVW^ 


OwLw^j < y pLwJIj t lAjSl I ^jjJaJlJ jlj .ylj-JLJl 

%* 

p-Zs*-* *<__y y> jjt SL>J| y *.y^ J-5” tjJljjJl yp 

f, 

oLw>tJl OwLo oli t Ij^vJts J .LuSbsl <1^3 ^JJI ^LiJl 

A^iJL>c>s a j~^ ^ iSy*^ y ^-ww^oJ ^Jzs>ej (^3 liajJ 1 

4-^^wwvvJ Loj l A ^ ^ J^f I 4 _jL^_*_ 1I jLjJ> % yi Lo j .( 3 *^^^ ^JLp 

t oLs^Ls^JL Oj.jj^l'yJl a^jwvvo Laj t ^JUaJl y^>’ Oj-^->cJw<>Jl 
clU^ ( 1 ) 3 ^^-^ ^y^2S*xJ jJb La 

l $y^» ^A . pj .sL^-Jl ^ J-a-Jl 

♦* ^ 

Jj>-I L® .cLm-S" ^jjlU t>L)Li ^^>eJl ^jjLSL]| j j-l^J oli 
( jL^l_>wiJl l)Ls IoSLa^ j^jL^Jl j 3 ^*^ ^LsS" J^-JjJt 

J }Aj oLs^jN! IJ-j (* 3 ?^ 

j-^p jjJajJl o) • ?" Ll ^-1 I 4j\ L^5 t ^j-a 
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JJla a^oLa a_* 3 j oL^Jl ^tjjlJ jl U5 # |jji La^vv^s ^ 

v_LUj ol ( Ju>jl>jl^J! . ^liSl ajL^-j c->! e-Lt^-l 

** ♦» 

p 

£J^>- 4-~J>j\ Lj^-yiyy^- <^j\jS L^J-P cj>^ w\i oULAli^l 

c^L^ISL^jI L^J (( - 9 % A>a*-p j->&j>tj *1&J0 j_>- 

♦* 

LfJ AaJ jtJ L^-J £4 o* C^lj ^sA>LXj.jJl oj .3 J- t -^ ^L^-Lw^ 

( Ju^>tJL*4vwoJ! /y> ^jS\J .1^*5" ^ J~^ ^Lwdl yj y^J> <1)1 -l*-> li*!>U?| 5y>-y 

& 

Aj aJwO AP*}Vj-L*>; J_*_i P aj i I-^Ssj <j a^w^ 4_iL*S LoLo-i J-)J->ejJL> A3 ,-*j0 

^^A ALaJL>tJJ j-«vP ALo ^3 I ya ^Lp 3 j-JjjJl (JtLL .3 

•• ** 

p p ^ 

jl IfU-l ya c— ^L wnaiS"! L^j! ,L«Loj *~*\y>r 

y aJL>- AJLwO yJL>vJL) £• Lils-sA? ^ I <1)1 Lw 0 j_*a<Lw« ol.g.lg *J2 £ <1)^-^J 

P V 

C^l A*-*L ?j ya j5£\ Ojj t—))_ .A^A^JLl«~o 

4 ^jLlil j_AjJl AjL^j ^3 ^-<>JL^j>*Jl ^-IjwoJl ^3 f-LiJl *JaI-***j *-J 

•* *♦ •» ^ - ♦* • ’ 


p ^ 


1 j ^ ^ s^3 Lq >A^J ! ^ <_) I 1 3 ^ aIa . s. I 

^LwoJl ^iJJ^ ^3 L^ULo ^-o_***j A^P yi 0>LLs^ i ^.^X.Ssj ^q 1-LgJ ^ iw^-A L l> )) 

La jl A Is ^>\ y>j j r*-^ y* Lf-H 

c^LolSLoj L)| .diJ^ LgJ c-> jAj LfdiS 1 <1)1 diJ^ tLo ^dj-^ 2j 

cpl ^_JL p Lg—-Lp jlS'I A 3 L^j j-^jJl y£s~o*j *)} I wL>J ! 

.jJ^p 

aJUu^-I J 4 La^vM^a j jia.^1 1 4j j-lLi 4*^2 y jLxi>-l AJl^tX^I d)| 

yy-> Jjl5 ^1 A^vJL *\jyb o ^il LlS” Aj ^Ja)Jl Uai>- A-oLxol 

^ UajJ 1 ^wLj cLJ^JJLwj! ,^J-*Jl J jAa-> J I Aj jJaj ^ji3^J L-wj 

^ ^ p 

<1)1 . L^fl-laJwO C3^*^Lvvwll j jAslj ^_Lp j-g L j j 4 JUJV’J JLLLo Aj I A_A>| wLj 

* p 

. LoJ 1 y~**-> Atf.)fl.^Jw0 ^ | 

«• *♦ 

^5 4 Lolia^o jXj ^wv5L*JL J^LJLwq- 11 ^>«Jl j ^Aaj /tJ-^3 <1)| 

H •* l 


,4«j ^ . .-’ ^Jl 4 ~jUJ| A*3 1 ' 1 1 ^_(jl ^AjJl (^if) 
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y~ Ui> j-C- jl 

(j-~^*-; 4-JaxJ (jJa^i J-® L* (_5 jAliaJl jJa^Jl tjUj ^j-S^J 

C-JL5' jl -tSj-yZr j J-® <j} •iV»jJl 

*• * 
^ A ^ 

^ 1^-* V ' j j t j^»j*G ^^^*3 *A3 


J 5 jU 11 $jj U-*-* <^Jl 

jj Vl jjb Lo ^L : J l cLlta c «Llkj))) JjjT ^ * p^.t, 

Lo-*J ^$^1 4~>ojjJl 4isL>-jLJl ilJ jj ii>-*>L>-Sl 


0} .^L-Vl OjjIaII toLodi jV .L^^>. 


lJI lT^ 3 oL ^ L ! 




kJl 




^y* l® SI tlil j Ujw^- pLj.VI £yj> ^cJaJl : pLj,VU 


(Jj-^Jl cLU^ jl . ^oljUajJl Ju>j>J O 1 *j 2 j jpS i j-^s - 

jj-^oj>s_U a-£s>- ) <L^L*Jl 3 ~Ip jJJLj* tj»L^jVl 


j-US ^ ^3l~Jl jULVl jlj ♦ ia^jJl jJJi ( y# ^xj>xj > o op jJL>^o 

j^kJJ Ajb 5 J> jj^o Vu aJI Ji olJUJi 

cij— J 5 ^J| - (7)(( ^ 

jJ jj-£j (ji V <w£jVI jl Lo*Sj . jL~*jVl j 4js-ljj ! JL>-j| 

oL-^U-'aJ ^ pLJI jJUi5j t oljliaJ! J^>J VI jJL^. 

j^-»L^Jl pL^o^j^ *Aj>- ^1 **»3wLa ^3 V| 4_>j L o. ,^c 

t sL>ji j^i ja ni «jJUo" (j» jjsaj 




Voltaire, Candide (Paris: Gallimard, 2000). (6) 

.(1759 U^Vl iuUl) 

Michael Denton, V Evolution a-t-elle un sensl, trad, de Fanglais (7) 
(nouvelle-zelande) par Daniel Perroux (Paris: Fayard, 1997). 
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: L3 3tll £jtjJl JuljJI 

3 \ jjau}\ iUjIaj 

CH^'5 O- 4 ^' 

♦♦ 


>o lLLjlII Aj ^Jjj! C. 1 0^5 4J1Aj j.LS'l wLL« 

/^o J j\ j_a iJjLaN Ol5j .^j^jJLJI i — jIiSsAJ ^5 ^>Jl JujbJl ^ <LjLj 

•* 

C-3 t Jl 5 ^>d! JjliUl (1)1 0 J £3 y yt2 J& 

jUisJ^I y> Ju N jl5 j .Lc L$b j£j J ^Jl jiLSCJl jl JL*JI 

£, 

si oLa> iS\ <■(>!-? j'- 5 j-L)'-^ £* (»-<*«> »■ . .J I 

0^> J>’ 

** 

Ji Lio ^ ® ^ ^ t 1 ^ I L^lS" 

pj jJ ^J-P j*JL>- t ( j-«jJl jl v j-S'L*- ij-~Jij3 iS jiJ 

if J -"2 ^ ‘jj )) : oL*-^ “jM’b bc^' ^ ^Ll£Jl 

5 y*UDl bl j-«jJl j| • ‘bjj-kj-j <^>Jl JUJ! j-p Nj 


t ^xJl . . . 4Ja^>til 4»^-t o\j <J^JL) <boL»>- 4j j-laj ! OiO 

.jj . LaJ % jVi aJlP .y* U 0 Lp 
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3 oLspxJl jj) ^ I dL^L^j j^JL) ^iJl A-oIjJ-jjJI 

♦* 

Jj>*I jJl ©L>sjNI Ja j! ^J l lLUSj JJ oL-wjVI 

* _. * 
t 1 J*^ ' / • \ _] I J_ > ! «| ^ * A> ^ jn^'^ « L ww^ 3 ^P 1 

<U-L>Jl tjJJj LJLlJ 4 _Jj>- (J^* c cT 5 * - c£ J"'^’ Jjl j j-g -^ 3 

■^ j) ^ p ^*^Ls! jjwo ^L-^Aj'yi ^j_p l. $JL j>» <«_a3 jJo |*J oJ_aj>*^J! 

ja .^Ju^S/l pj^JL LJ^jjU ikj ys lij i^>Jl oLj151)I J5 .^jjLlSI 

t L^L^w>-l o^SCj ^jlII ^j>-j l oJLl^jI ^JjVi ^lJL^JI 

*• *• 

* t- 

^»L^jij| l«-w<4j>- L^jI Ukj t <UvJij JsL » jJU 4.Ja^j jA 1^cwqkj>- 

cLLta oi ^ ^.p jjw4 A^ L vg? 1^ oJLp- I Ip J UiJl 

Jajlj ji\ LJlp k ^-wu aJI .j! ^jJI '~-*-rt j*\ (Ji £yr J' 

£- & 

« t lfl . k>W Q»J 1 f'Lv^"! J^-wwvw<^J I ^ PS 1^ 

4-J-p- . o jJj a^wL>JI J-La t^j>^jjLJl isLjJ! dUS jL> I^ajI 

*+ 

jp»-*)\Jlj JjLJ! JuLojJl I Jj>-I ji Ijl>-Ij ji <l vJblJi>-l 

l«J ^1 iikkJj JjMl UkJl ^ dUL*j .£j=Jl jk^J 

^y> Jjjl* ^Jl ^-yj ( _^jJI LJ J_s<5 > yi (Jj^/I ^yJl kkJl jU 

U^jU C>w jl» t( yjcJL kk l^J iiJjJl k^.^>Jl olJL^^/l 

i3LA jj£u*j t jjSn s^kJi jj juVi fjJi *3L* ois- .Laku 

(J-i^ ^ (*-f* - • • • Jj C ^' o^iJaJl dU k*J> 

I jjlSlSl 

•0U"' ^ jjJ 

to jk . laJl ^Jii^o ^^0 lj|j_Lo 0 I 3 t I J»*-Jl ^J^J 

.AXsL^U ^w2j j ^>tJl ^ISCJl jjlajj t pLoJa^^ Ij 
^ L>1 * IjJ- Jj^I Ji SL>JI ^jjL' j^jJl jji jl 

Aj^.1 SL) 4p.«->“I j*& d-^l j>Jlp t jJ aP . 7^ 'jAsS^u* 


.0^— j! jJ-l Apv^La'NI 4-pJ^-I c^lil ! 4 .Lj>- (^j) 
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O) 


_ Aj jjj.lll j-& 1 jJaJl d)l jJ^P (_£ jj .jJajJ 

ol^.ljjJl J-aj ^jJl» Nl <l) u ^J 

^jjU i-iLvil jl 

J ^wJxJl JJ -L*J pQapi yJb 2> ^_*^2JL<ji jj . j Ja^Jl Aj Jsu 

•* 

* * 

i> 1J jt .^^*»jj>cJl oLl^>j ^JJl 

° t ^^-LJJ ^LolpVI J jL>^j 

^^LJl JIp iJjJuJl j-ojJl ^ cJ*>li>-Vl JIp jJ^I 

op) . wU^P Jj a--«*JIj .j jJaJl aJ OJj>- ^iJl c5/*^ (J-^J 

<_r^ t p-£ j3 -^ J-* V-*-^ chr*^ jrV^ 

oj^aJ jl (. . . ) .1^3 ^U1 JjU S^ip JiL L^>u c V»^JI 

^Jp jLL^Vl ^y> f+S »wi jp 1 Ll 1 ! ^J^LwvwJl ^JLj aj ^ j* 3 ^* aIL jk> 

c^l Jl v-JL Ul .oljLLJl Jl y/V SJp jJJI o~ jl 
V ajJ^I jr 4 >* <>JI f >f^ o} -(^4 aJL^ oO^i 

«jUJl ^ J VI a^LpI gk 


(i) 




cr^l cO^J^ 2 ^ JdJ^ J^'j jr*j4 Jj^ <4 

^ JJl jlSUl j JaJ ^Juoj O JJl ^ y^A JL p . ( ^ t o^wv^ Jp L^aiuOu 

* 

.<u^ ~ ^ji ^i&i JpU; (w—>“ ^-o-» ^»U l~>6-wo jr°^ 0"^ 
O-jJ^lJl *L?-I jt-U- j-f^d °_pl *j"I.P L^J 

iSj^ j • 5l r*^' L fLZ>*}\ Ji\ aJjU^> J>-l j* 

^JjjVl Jaj^j ,_0l -lajlj^Jl (V-fAj O^/^LJl Jjjaj ^-U Ja-J^. c ^jJl 

* .Ojjjl j Jajl AlJLo J L^Oj Lo^S 


Jay Gould, Aux Racines du temps (Paris: Grasset, 1990). (1) 

.(1987 fU U^SlI ^JJ!) 
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i ^ ^ N SL^Jl fl~Jl jl 

*♦ ♦» 

*-*->J jr*J - lP ur* j-^J 

** H 

^y LoLo-j ^jwLo oL*j>Jl ^- J J 1J jl . j^> L>Jl Li3j ^\j j»Lp oljLwL 
oL^-Jl Uti tSty 3 -* ^ y* jr*^ ^i J 

j_A U5 t^-s^lj ^S^Ia 4_*jjjJl ^yp jjK J 4j J^o Ajj . j j-gJl C>* 

p. 

jti t C->Lo jl*-Jl ^yP y^PJ>xJi .^L^jl tjojj (_£3 * y 

4j^j jl I ^ J^T * ■ 1^ ’ J ■ ^ " i' 

L$Jl J^JI ^ Sfttf jU 4^JI I ^ jl OAJS oU 

j^j» J yu>\ y-^~ y.^ y-> oi • JL^oJ' y iojI 

J «iJl£Jl iS^ii\ jboSfl)) <uU> o_^U Li. cii^jjl 

— 

hXv<t/«LO 1^ ^ ^Qy+^ l ^^.^.-S-V*^ ^ ^yJ ^Cj »^2 J r^wl^O^o *»Xxj ^ l * ** ^ l — l 

^Ua-P^/ (JLJLl^^I pJaj .^Lp j ^-s^JJ 

p 

yw«jJl Jux-Jl ^y a^xjj ^jo Lo j *(jr'°j-^ ^y ‘L^iJL>- v yi jy-jlj 

L j?_) I ^-L^-Vl ^JLp ol .A^LSjjl ^ j^-'Vl 3L*_>Vl Jj>“I ^y 

jl . «j^Jl aJL 5L^I» _> ^LiJL tr *~ 4 o! ySU-> u ^Jl J>^ 
^I^JI ^IkJ iojVl ^U/Sll y ^ jl y>u y%^Sll (JUl 
'Vj ^Jo jl (j-^-^-i Nj .JlJj>c^J| jiJ^ jli C l-L^J .jL«j _ jisjo 

p 

Ja^^JL> ^L^wwvJJ t ^Aj^j ^ gjJl (JIj L<> wws^fljj Lo M ^1 c ^-JioJjjL) 

Aoj ^3 0 j (J ^-y2->cJl ^-LL) ^ jJl ja_A. j I j-^-5 .^JwJL>sjj| 

^yL^-'Vl ^_!l_*Jl jl .^c, jj^'yi 3l^_iVl oLo^-L^o 5jL.^>- oJ->o 
lilj^j/ cusjJl y> wby Jij .y-ojJl -ulJl ^-ws>Lw«j| A>C_^^J 

,4»1^J| ^iUijJl ^ ^j^iJl J^-l ^ <01 

p, p, 

jl c^- o^jjl^JI SyiJl fj] tybl^Jl oijJl <y y>- j 

** ♦♦ 


<LJu 


^ J 


o-'L 3 -*- 4 V*-^' tlr 4 ‘(i>* ^J-"0 J-* JJ^> 

.^yc^IaJl ^j^jJl c^L^jJg-. Jtsjl .L^-'i/l Jlp 
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Ji jLS' jjiajdJ Jj' ^i 

*4 H ♦« ^ - 

dU.} JL^Sl t o^jJl iiJJ^ 3 jj>j .1859 ^»Lp jJjLU aj>-^i$I 

^^JLp !^«Jj>x^o A^pLws^ d-woJ)^ Aj Ij^J I ^-lp 0^1 ^ 

jlSlsNl ^-UL .oAjJj>tJl A-JujjljJl jl jj jjJj2j Aj jJflj ^J-SCaW 

^ jjJl dUi aJL pJ ^ Ajj-vPj-aJl j-« <jr* ^ 

. (2) ^ljjIx31 ajIi5 3:>IpI jS* Jjj^Jl j ^jJu-Jl 


4# * 44 


Jl a,>JI Jl ^ iSJ* o>& oU*£l 

jj. kdJ 

^ P 

I ^_jLj i A^wJLi t <Lu ^m i i -*■ I-, i* L obr J olS 

^jJ3 (Jjl *_51 jjl ^_3 AjJ .j-J LwP J-aLtJl (J ^JLll A_jL^_) ^3 Ld- ^ -P 

V •* ♦* 

P P 

£* . A_aJLajJJ>- ijy J ibij (^iJl ^^1 <.£jO!l j^k: £>k>> 

^.u^ji z\jj, ^u^Ji j^-^i ^ Ub i;> iJjb'y jk. t jus 

** *4 

S* 

V CS^U- UU ^ kjjJl 01 
•* ** 

yt 

0 ^5ljj| J >1 ^ |J^ *At ‘.. . -II - "*•'* /0 aX 3 Aalfl... « «!«■> / t^Lw A ^j C 0 wXjj-^w^ 0 


ytyloj j! 3 ^S\j1j J J jjlo ^oVl Jl>JL 

ULp-fj .A-o jj 3 JJ ^Jiju Jjj>tJl ji 

** 

o} .Sj j-*a? ii jjjjj ^^3 Lg-tV LjLa»l« a^j-L^ji 01^-43 

C-ajU ^J l^aaJ w\_iiJ . A_aJ> C -a^ i ' aA.^ii I A^J>t_A^ ^-A 

A^wwvJL^LxJ I (J^oLjJ-v^JI (JL^JLjLj^ A_j j 1 3 ^JL ^1 AjjjJajJl A-^J-^j 
U iaJ ^ jpJCol A^olli-4 0^3 t Ajj -U i dlij . L/? 

1 ^V Jb c-Lo>-^l/l <w^-A J-oJJ J5V j^P 


Dictionnaire du darwinisme et de revolution , publie sous la direction de (2) 
Patrick Tort (Paris: Presses universitaires de France, 1996). 

j^laj ^ LjA^ A-J^l ^Ijj'yi j * Aj j (^) 
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^liSl o jS/ 1 jj& o j&-> aJLs (, ^Jj>- jJl dJJ JJ 

j2o» L^_lp ^^>Li_xJl *)! o>LiiJj)-« £-Ij^ 1 1744 ^>Lp ^-JLp 

t t, uf 

< «/?.dl _Ls^Jl> o-> j-Lol ^*>Lw*>1 ^wUI t LIjUj 1x3^0 ^j>waJl 4 a «!../? .7 

j-Jo t ^4-o I 4jLw-LiJl^ 4 jIx£* ^3?t>- .iJlLAj t^JLsJl 

♦» 

Ju3 l^\ t 1809 j»l_P 4 _a^oL>J| ^3 t ^JlJLLa yO^ ^3 ^_Aj 

o3-\o J-3 ^ .U>Lp ^.i. M . »J> tJ oaLlS* 


Ij L? 2. > APj_ijXo ^3 ^A L5 t lljLaN 4-JU^-Ji oLj>- Qy^> 

*• 

^2-o2_dJl 4o O-lfi-OjI J^-LoJI o jJjJi oli^l .,(2 <0 4JL4 jV 4 

4^j-~Jl 4Jl53l jljVl JJi j-ili- to^JLp ^LoLJl ^ .OJ^U! 4jJ>ylJl 

♦* 

dJULJl ^ lyyal Juo^p 1 1760 4-o I oli j v_JLp 

£ c* £ ^ 

43j Lo? | <. -Jip C 4 J ( Jl3> I yS' 4j I ^j-Lp 1 t (_£ I 

4»L<o*J ^Ju-Ls v—Q I j 4A^o-So l ^ j^s^vS' 3 j^oJl 

** v» 

uT'Jj'-! Ji iJjLcM J-UaJ' idkJl ^ 

♦* 

jl> 4 jUjJ 43^L m 2» ColSj j^oJl jl . . . l^JflJl 43^a 4 JL 3 M j^J 

JjX-} L« ^3 .o^LJLP^M £0<*J>- 4 J 3 I 3 I y**> JJ 2}L>- 

t (*4-j-wo ji olJLo)) t ^Lo ^>\sS <Jjl yS»j l 1778 pLp ^3 .Lx-j^-o 

Jb (< (*J^' Ji 4 ~4' J 4-^j! a^UJj 

^o»U jS yO 4j| yS' .1781 ^»Lp cil-L<iJl ojLo J* 

O-jJjJI Lo^- t(rHerbarium du Roi) «4-w»^oJl ^JLLJl 


y «» 

^3 JpL^Jo ijl J-jl l]jLo ^ JJl j-^J .4-wk^J ^iJl oj j^J! 


J. B. Lamarck, Philosophie zoologique (Paris: Flammarion, 1994). (3) 

Charles Darwin, L’Origine des especes an moyen de la selection naturelle (4) 
on la preservation des races favorisees dans la latte pour la vie , texte etabli par 
Daniel Becquemont; a partir de la trad, de Fanglais d’Edmond Barbier; introd., 
chronologie, bibliogr. par Jean-Marc Drouin (Paris: Flammarion, 1992). 

.(1859 fl* yu»v I iJaJl) 
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Jij . Ma^^wiIiII y> j\ y ^Lp *L)j ^tjjLllI 

ji y*j>- ^y c oljjLis 1 ^! o^j^>* ^y J^L>y 

** 1 *« *♦ 

AiycJl d]j -j^i\ - cJL- I j yyr ^ objliiJl ^ jS 

^ljlji ^ji iijLo'y jj 4^->cJi ^y oLjUj'^lSIj Aiyv aJ i 

ajLlS^ ^yLu y^J .1801 ^»Lp aJ_ojp j^uj t ^3 ^Jj>La j_^_>*_j 

<jli t ^2>tJl e- j-vvJ / 4jL^JjjJlW y* jJ}\ jiklU 

JwSs-JLu o-LflJol JjjJ I i ^.jLi <jl5 ^Jj>s-^>Jl A_L<*-*J yjJl (JL'JLLwij'V 1 

c3l yp^iM yo i-L>y AjLa>- Aj Lg-> *Lg-*Xo .LaJ^P I^Liol A~3jS ,^y?li>- 

.Ijj^jc-o ij^J>“j oLoj l aXo^*j 

! A_JLAjJi j~-l ( J^-^v- ) AJLiwL>- 4_<ki-S" <^j! jJ& iJjL^N y 

f' P 

OO -\JL) ^<*_Lp £y3 ^yJl ^/ 2 j 1 t Aj jJ* .A_*jj .pLw>-^! ^_1_P 

.! j^>-\ y>«Jl ^1501 A^ly 

«r* 

.SL>JLJ ^JjNi a!jJL>JI oLLj-^jJI j_>-I *. >i L>2 ?.j I j~& iijLa'Vj 

t yo j_^jJl yo * -LSbJb Lg-«3 oL-^li*- ^v«J ^<>j>tj 

.SJl<jL>- ^*2^ j-qj ^Uzi jlj o j^JJ lyp yL*-> <1)1 lyS3 

L& y U>Jv^ Iwb y La_ijL dlta ^0 <^jJ>LSi a*_**jJI _yil <iXL o| 


^Jlp o j j N j\ Lg->l .aJLL^JI cj L liSU ! oJoLo wLaJ .1805 ^Ip 

'V c Lg-Jl^ Ju>- ^^3 ^-jL^ ^L^LlI 4-^lj.i 

** ** 

^ p ^ ^ ^ 

4-^o-Lp Aiaj>-^A_A ^jj I j_^>-l (J^X-> ^-g->| .LwLvv^o^ Lp^_v^^° 

^ p p 

Ool5 CI^Lvwojs^jj Li Jjk LgJuJlp <1)*^/ t A^sS" AA3.i 

dijLa'y j^/0 > J-fiJ .pLowl>*Jl f-Lj*-^! ^J-P ^vLv*>l ^3 
.jJLp li!l o jiJl <. aJ y oUJIz^o a^p ^1p ^JJi oL>Jl! 

<1) 1 LlLa>j ! jSl^Jl ijj ^ ojjj t^UsL^Jl ^jL^_> 


Lamarck, Ibid. 


( 5 ) 
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•* TIT w 

jf V l3 ^ j " if Hj-^y. j-W y oLJ)/l ^jjIJ 

lj-aQa_) j^sj y ^ ^ ^_>cjJ! cLULj oi . 4 jL)Lj 

t^pUJl UyAi; y s j~S U1 j yJi ol yiJ I ^Ji 4^JL» Jji SI yjJJ 
JLvc2j| y« 4^-JaJl y5l<>JLlJ (...) JuLa 03 j fclJLJtf '^Kj ^yL 
obli^l cblb J . (6) «lal y y I (. . . ) Jul*Jl isf-j* J\ oU^-Jl 

^} yA>- Oj jjiaj .0*Vj->tiJl dLL> il y>^ji ^1 p s w2Jj o j-w^ JU>Vl 

<J? .iijUM O^ijj <ili» ^jJl J^*Jl ^1 (5^1 p-lsO* 

’ <LS jAO <jL>x-s-vi3 jj JJij AJL*J j_>*_) ( JwO ya 4_>j jJajJl <1)1 £_si jJl 

<1)1® <- j « g »m 1' (JyiJl 1 «,/3jl jl i ^.JljI 0>l£^ y>- JbljJ® 

yp j * ^ oJ l (JlloJl £-4 LJtp plj-^JLs»l Jsa_>t^j O^ (J y2_)l lL L taj . K J Jx • H 
cA^L CblLb -kJJ 4_ASbJI <*|ji^/l j\ oliljjJl j_Le- 
J5 J . . . 4J| ^ ^L~U j\ JbJl (.UkJJ ot)l _^~*JI dlls 
j\ ity^) *LipSh jjJa: ^L-l y> y* yJl JjIj-~ J l ^5 y^ lyl i 6 yS 

r* h *• ^ 

OwAS^Jl oLuaSI 4jIjj y* J yoJU y>-T d)U tl ^S-l J .(*Lili>-l 

. P p 

I ji 4 j Jajy^ LgjLi c (w-j jl^-L j A3 x> oJcw? LgJl ^-o yJl 

tal y 1 Ju>«JJ Jai^j (...) tU *y>J J^l <-~s> jl (. . . ))) 

^jJ aS j j^J jl Js? (. 4^o l)jj«L>cJo l^Jj>“ 

jl . (7) «iA>Jl Jl I j ^JJI dJLlJjl ^Jj j\ t(> ^>J| 

^y jA>t» <c^U c L^ . ^ > Lp JJ? ^y- ^ i ^ > “ ^aS 1^1 iJjLo'V 

p ^ p 

o Jw2j2j L^L.1 aJ-o-p ^yj j . f-LyjiJ 1 ^ j»~*J 

♦• «* 

1 y As 4 jL> a^vAj ^ — s ypl JUis 

jrt-Jj'' 5 jJjljJ jL j“>U.)/l J-vsb- blj 
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,<u^aj (6) 

.<bvsAj j-Ls^ail (7) 





^ o jA Jl *l~4 ^Ap <_y ojy 6J>! 

O jjisl ^Jlp 4 jI • I w\_j2->“ ^ *AJCLwA c ^o-Lp ^siLo^l ^J-P A.^.*. * « Jg, ) I 4-P^Jl 

s' 

SS ' I ij-* 2 ° j <■ 1882 ^Lp oL j 1809 ^Lp jJj o«j>- t aJ ^JL 

p ^ 

•c£j“2>- y > ^ j j_^oiJl ^^3 o j j_i ObAj>«_J ^jjjb 

** *4 M 

^JaJl ^5 Aas . L> j Iw\j>- oJ-fllS^ 4^^L>sJl 4 j cools' 

LJ j ,^-w«Lp j_x_j L^C-p ^-UtJ 4 j_SvJ c 1 827 ^»Lp a_^>-Ij a_*_ 9 J^ 

c^L^I 


Jj>^Jl «Jli tjjjjb ^->yjj 


ll ojJlj J^oVl 


^*jy./ 3 1 ^_$\J 1828 ^»Lp ^^oLS' a_*~oL>- ^3 w<u-p^wwJl <lJi£JI» > 

* 

^^J_*Jlj A— £• ^ y **^ j I ^Bf-i t ^ l— ^^X_l I C__jA 3 l— £ ^ • * • lwVWWW*w 3 

£. 

a\^a A-J-P (^AJl 4 ^aJLj'xJI A^UkJL&l j jj>b _0 tA-^^JgJl 

** *• M 

^^^wwjljl 2)1 t *3 1 ^Jl ^9 .A_P ^JsJ^o-3 1 d^lp j^<4>>e_<iJ| ^gJl A? ^jA>J| 

♦* ^ - *• 

ol yJb Lj^ aJ j g «.*, ? aJ ^_^>wwvsJ ^j 2 _j jJl JaL^x^Jl 

jtS i aJ £e_L9j 2-U.i ^yj>- J J$> 0jJ-9 ( j_S2J « A-* ^wJaJl A^»lj3 *. ( ^gJLJL>tS\ 

^\S^\ j*-JL*_llj Ajfc jS d_SJ j^lS'N ^9 A_Ji ^LLlo Lw» 

. (Bachelor of Arts) 2) ^AJl jJI£j ^-Lp A*L 2 ^j aJ ^ 2^0 ^ jJUi! 

j ^ jIj A-s3> j3 ^i^^oLS" aJ C-w«Ai dJLs t ^JlS" ^j-^J 

c I 1 Ip p. aa< w^ 1 « ? 1 1 f"L^«»Lp 

Jajl jj ^\ <J j_>o ^IaU! 2JiJ^ o! jJjl2J * ^LiJl (^JUaJl 

p ^ 

.?-Lj>-'yi p-ip ^ii o\s 

^J.,>/g >i c 1831 ^ Lp jjLl> /^jUJI 4 _*^oL>tji ^y> j_LovJwft> ^Ju^-j 

O 9-i-> 5 t — v?Lya^J>-l AjL^ a-i vj2_^vsJl A^JLp 7- JLa^J 0 j-^Juij 

J L^LJI (H. M. S. Beagle Brick) ^Ja_^ 

(. 

^Jj J^jjjl^ JLjw^ j J Jj>- ^LJjJlS t^A^SlLoJl Ajj^>c_J|)) 

4* > P 

o 1^" « A»^»4»tfp44p2 1 ki _ i*»*iAiil^ . j L^isJ Lx>->^j 4 c a^j! ^ A^OnL^vwI I 

*♦ » 4* 4 *♦ — ' 4 CJ *♦ ^/ 44 4 t 44 

P 

C Jl wiili ojLl>-I Oij .^^Lp j25”l ^-sl jJl ^3 (JIj-j 2 o ojj>i 

p 

jUl 
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^Jij^ a>^i cj .iu ^ oiit-aJi jj, kL&j 

•* t* 

/Jjl j j-115 27 ^ JMiaJ'yi jlS .ol ( _ r w«_>- 

•» 

/JjS/i ^ 2 ^ Olio aJU^JI pL^Ji U c 1831 fU 
tojUL>c_^Jl JLw 4^II ol .<L->j_oJLi 1836 ^Lp 

A-^aL^vJl AjI J_j30-*_<*-j j « g «oJi t Ij jJJLsJ Q lia-o *? 1 1 01 



<• p 


^JLp o jiw^ (_£ jJi y>jjb Lobal c o aOj jJl j 

OOLlJI ^JuJocJ ^i-P Lab>_) <— J b^j'Vl ^yjjb jj JJL<k-j olij 

Lnr*-r-* Cr° ^ 1 ^ j^>-J . Aj j_>y>sJl <o^c^-iaJi 

(Cap- ® ( j r *>i j'yr jlj . ao^J ooLL.*_a AjjbLaj 
^ ^ t (Patagonic) C_>^_pLjLj^ tVcrt) 


OOL! A^>lj^ O^jlio • A-f aL>- jJl cl-LL Lo^a Oli-9 

! Alu ^ial! A~*wJ ^Jl 0 jioJl ib^^j 01-^tL^wu J OO La jLcJL *\ jj jii'yi 

•* 

i S jjLJl OOb^Lo>**!>LJ O-U Aj jli y> L Aj jj Jj>Cl OOLI j-^>cJi Aj jLi_a 

p ^ p p 

^J-P AlO^I OOjiujIj . Lj>*j j Jj OOj jlu ji ol Oj'V 

La J_>-ij} ^^o-wwU (_£^)^jJl ya oOj y A_P^-<»->s-*0 jOb/2-*Jl ^Lp 

J^\j^\ ioy jLs- JS\ JJil . Jiiy}->_ 

^y 0 jO01O>Jl ^3 dJUL Ji .A*i jJu* j 4diLjo j-oL«^-> OOy~<*j yJl 

y> jJ^Ll by ol Ui t j+£ jjlo ^a SjUJI j$si 

ojJb OUPjj I Jijfcj .Ji^jVl J* OUP yj aJ^Lm Ji oli ojUJl 

»♦ 

t La aL>-^JI J.o’IjJj • b 1 ^ ■ x /* ^ ^ ^ 1 ^ (JU ^ 

l ^ I ^— ' «-J I c j 5 **^ 0 ^— ^ ^ ^ Li I ^-w ^ a>I c Ii»0«»Lj^^ * 1 t ^ ^ <w^a L> • La^_)^» o 

•* 

Jj' ^jj 1 - 5 (AJt ->-«-! j>r 4 jJ^i\ j>>- 

.1836 j>Ip y_yS\ I 2 oL*~i> ^JU5 J Opj y»Tj 
OJ J->- j j .La yJ 0J-i3 ^b->-Vl Lp ^-jjLj ya a-w^LwjI Aj>ci-sA? 0 } 

yo 0 ? aj jJajJl j j-sajd oJ-a J^i^ t ^yl ^»*j>cJl LaIxo 0 ^ ^ >tj 1 
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(*W f- 4 


p * 

j - 4 £» 4 jI J - 4 j' odjj '- 5 y^ryj •'- 4 '- p Crij^j 

/^ y.'y^ ^ ^jj'^ i_g^ '- 4 -~ ;, 'J • 4 j-^L'^ 

*• 

JLp J*N >>! 4^^*^! j>dl <J*Z ^ 1858 f 1 * 

15 jlLj* S/ UaJl 4 1 858 ^Ip ^Jjj /j^ ^y» JjSM <> ^. laiJ 

. (Linnean Society of London) jjJ ^ oLj~J 

*• 

■^_r> ^ • JaJl g-lala-^^ 1 ^ j^jLiJ A> jj! <Wa>*j IJjI v JUaj jJ 

^^3 ^JJl -J -L? jJa.>c-<J I $-LJL> L<*5 ^j| »^g j 

t> uH.JJ 1 - 5 <ji -1859 *U- /^U 24 ^ aj (( J^'» Cr 4 

(_£ I ^51 » LoJaP ljl£^>- A*i (Jjj AjL »*-3 ^Ipi C ^J>tw2ji tw^llSsJJ OjL>cj| 

t^C, jjjd! ^->Lx 5 \Jl ciiJi . aJ j£ J->- ^.Lp C^>cj ~L_P 

\ AjIjUl ^3 Aj! yS- o^5 


(On the Origin of Species by Means of Natural Selection , or the 
Preservation of Favoured Races in the Struggle for Life) 


<j! u Js> o-’-Laj wLaJ . o^Ljlx^wU L ol— a>- 1_>-L>c_j j 15 

£. ^ 

<J-*C"! AI^a^ ya Jjj jl cJ -0 J^' *Cr^ 

I ^i5 I y j t! ^i5 co yiii\ dU; J*>U- .fjj yJi ajL 5 ^1 J^aJ 

jjLlo ^0 1 j*sS c 1 jfS j-JLj j c v — cl5 c^15 ajI^I ^3 

^xJi aoL^JVI aJI>- a_l>I aJwjLp 4 

L^jIj co j^>s-9 iillA ^ .jLikl 5 j^Lp aJ CU^JI 

t L> a- j 4 jLioMi LgJ*>L>- C^JaJ Ajjl 4 

<> Aj>- ^1 4_J) 0 J~£ Aj j_So a5 jJ>- L a.a» j Coj J- 3 J 4 O-Ia-J jJ 

** * 

, 4 j ) dlSwtji 1 4 >oi , 3 ^UJlp 5 


Darwin, L’Origine des especes au moyen de la selection naturelle ou la (8) 
preservation des races favor isees dans la lutte pour la vie. 
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4_L>-j J^^Iaj?*- d-wo^*>j lwLSC& 

♦* 

«-• 

‘tjrr-J ^SlL- (Ty^J (^djC jr* y^' l > 5 '-^'-! (*-HdJ <• 

^ ^ f, 

Lfl -i S— c A-J L^vi— J ' ^ ^— 3 1 ^ <w>a S" bA_?“^l C 4_*_o 

^jj! ^ aJI iSli ySL! c ^y>Jl yiL^LU ^ a liLj* jL? 

p 

*Lq_> iJiljwA ijtS" 0 } t cii-ta ^i-P y-JJj .4-> ^ wL*j i —. JksA 

|*-Lp • (jlj^AJ ^->r-^aJl j_>Lo 0 --«-v«jjI c-^llS' o|3 t 4j>~l>“ 

pi u-°J Cn-JJ^ P Jj-Pi') ^>=r J-*^-® -b 

*♦ 

b! • ^-*—0 ^ ^ 1 *»xj I Lo^»wJ C ^ y J y-i P ^ * 1 ( J^p\j>z^\ 

L>2^3 | l- -* - ‘■/^ ^Q C l-A. ^ ~ L -) J ^ J— j ^ 1 3 1? « 1 I A—) ^ ifl J 

oJJs> Lg.i5sJ' 1 ijl j ji\ Jjl-o p-L-^-Sfl ^-Lp cr* l£ j-^ J yAs>- ^Jl ^aJUj 

UST* ci y <3^1 (*-£* J-^' 0 ^ (J^H ^ Owlpii 

?di 1 JuT *£\jft\ J^l)) V 15 I^pS ^Jl 0 L 4 SCJI 

* 

jp ^y>- wii-ta <> Ja. ^-**0 JLuJl 0 } 

l^P>eJ y5\^J OlJlSCjj'Vl 0 j*jS 7 -J J^j < ^ J 

oJ-*^>- yjjjta LaPPo! ^yJl 0 j_jSsj! <da-j>tJl C-J J <jl .4-JL*I-v>> ^yJlj 

*• *♦ 

sL/ 2 Tii oLls^ Lo^.,^.^ ll5 < >LlS^ ^0 

ji^jJU^L) jlSw ( j*j ^1 j^i 2J <Jlp^s-l AJj»g^ AAjJaJl 

0 c 4 _<>j>-I^<jJ ! i^lLL o^^-> L^Jwo 

-k*^j plibMl JJJS .jj^ 5 ^Ijil ^ys ^yJl u 5 j*c r JaJl 

*♦ *• 

t,Lo Ji-b y ia-x^ jJaj U5 <*«iJ ^yJl 

p p 

t ^! ji^ll ^ 2 -*j pUL y^o L»_n3 CjI ^< ixj oU 

yj Lo y lyy^s- JS\ jllal yj .«JjJj- flkc-l Jl bL^Jl y 

♦• *♦ ^ 1 ♦* 


Ernst Mayr, Histoire de la biologic: Diversite, evolution et heredite, le (9) 
temps des sciences, trad, de 1’anglais, Etats-Unis et postf. de Marcel Blanc ([Paris]: 
Fayard, 1989), vol. 1: Des Origines d darwin , et vol. 2: De Darwin a nos jours. 
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•l Sj-\ ^|jj' ‘yb^J 

* * 

|JL^ ^JJij o Lv? J Ijl>- tJLuJl 6JUS 61 

* ** Sr 

<Ja_?-66o ^^56 ^JLa) o : : la ]1 i6i^>-t>6o 
Op) ! I l«/a,*>^L> Jp»Jl 4 OS 4 <aJ^j 

^ <_sH (_^i Jc^> ^y J5 iA> <di>JJ L~J 

4^JaJi ^UaxSI JlS" 6U VI Lg-^6 V c— >lO L aJs-^j 

do).. 

ol^^Lwvw^ ApLwaJi 6 -LLi j ^JajJl 4_) jJaj 61 6°6>-) £*_*/?! j-ll 

+ 

^jji ^Lsa^vi ^JIp ^jsjj o^y iy 

(1798 ^»Ip j-£^) {Essay on the Principle of Population) a_,LS 615 
<y -^1 t 1838 f u cyjJ* d>-k otH ^ 

p 

6J-ta jlj^-j 61 6 j* 4 ^-^La 6L5 .L^j^-SLj o j. ^>~p 

6 aip ^J56 j-gj t^^LvaiiVl *«— <j5cj ^-Aj .<u6jj_j| 

aS 6U-a aJljLa 4iliS5 ^ -i 1^ ^Vi 1 1 <^-Hijuo aJI)) • V^Li J-6L*_> 

M 

Z 11 ^. . . Lg-*^->6 oLJl aS^o ^sj tg-LS" 61 ^~>Jl 

^Jb 4_aJj5 ^JUl j ^JajJl 6^6 4 A»aLgJj Lo-^-a 

* * * p. 

^5 ljj>- LoJaJwQ aJ I j_>La OwwvJjl ^^Japi -Xij . 6,1 »a L»JLa 
0-* Or^j-^- 0 J*. . (,2> oW.u~<l izy^j g\ij 

4 jJLp ^wll)! 6 ^JjJl ^5jt*-a jJai A^J>-J ^o L <^s^LyJ>jj l^ia5 (Sjj 

Olj-w*jJlj ^y^-u-iaJl s-LaIjVI ^ 4^jjJj-^Jl [^jjS ^6 1 o j^LaJI o^Ls^Lj 

....i/'yi^u^ 


Darwin, Ibid. 


Mayr, Ibid. 


(10) 
jj_^ii do 
( 12 ) 
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JbS* a)^>- is IjuJI >,..lg.ll plio'Vl (jl 

** *♦ *♦ 

Ol ( Jwo-5CoJl ^J_>sJlj I^ L wOwlI *JLLta . j jJajJi Aj 

j'-H C5* Aj&Vl AUi J_J-^ J~aA!l £j-v=>>* J-* 

jl jyDl ( _ s 1p .{Struggle for Life) <-L2_Jt jA ^-liSo! : i _ 5 ~ibJ 

Aia-J>i^ 4~Lf- l g .,<9 jJLi 1— 9_J jJaJl J-vS” £"J j-,(3 'I IJlA J5 ^5> 

jj'y (Ai ^ A <.A_jiL* i_rA £}j-«A' 'j-A <jiCJ .^y.—JaJI 

tjjly f*Ap ^J\ &}i ^b to^j-^j_Jl £b^l ij~i 
. j j ^ , la^ .U 4-*wj2j i3 ^>e*<Jl i3l.i Oji fiJs* o\j .Ajj jialJl ‘U^woLoJlII 

Aj 1 4AjLgjJi ^g3j . Qji b da ^_A 4 aAIj£j 1 ^5^1 (jl 

^gj| p ^ fl . j jJg 2_la_4_>l A yg fl 7 J*-®! jj-AJ 4 C-i*>Lw*» Vl *LLl>-I 

Aj jJa_> ( — ! J jJL cIA-w*“ ^ l la 1 J I )) J .ijlj^oJl 


o Aj A_>- JlSwl jjISsj^ Ax*j AjjJl (JlSv-Abl 0^3 4 pULo^I 

«• 

. «Ujj Usj! oLlaji l)LjA->- L»J& 4Ja1l>c^i 


0-UJuJl Aj>s_jIjoa * «, laJl f-LflJoVl ^-U' oLa j_JI * oj La 

c 5 J ^ a ’ C ejr 5 *^ 4_5^i A**^JL j 

<• — 33 ^Aj 'V ^Ld-lbl <1)1 A-&I wLJl ( j-a .p-LaXj^I iAJJa A->Aj>*J 

.A<oltAA»j| a L-aa,^-^ a^j-j^L^JI ^a»^ ^ 

UUJ ^.ajL ^-f2> Aij to ^A5 ^ J^ly^ jl 

^j^lp Oj-^o (jl ( j5s^j J5 • <( _^A-J ^Uaj Jfl^j oii*]Aj^Jl 

i* ♦• l 

c a .,/gJLaJl cAljlj^>eJl ^L^jlj 4 a-J>-LaJI i ^LalJI 

^IJiAJI (1)1 AAs JT^i C5^ > " c5^ aJjaIIj 

•• 

4 ^A-* ia-^ ^A-«Jl ^A^*xj Lo d)| (...))) I (J a*Aj *■— v-.^- 

p £ 

^ a 4 ^ Ja-v^JI Aj 


.4*wA» jA^all (13) 
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^ ^ p 

L) U.$ (j^J (. • • ) y>-\ OlJl J-w>eJ iwJ ^3 

p P 

jl 3^JJ AjjjjJl e3^*Jl <jl jJloj 4 Lo Jfi-w*»^U>Jl 3.A*Jl ^jl 

/ ^(Jpl j^Jl dr 0 


or*"^ 


JaJl *U^fl 




jli tciUi 


t* 


JJjJ .<U>tjljL>j ^JjjVl AjLwmoI ^3 j\ <LAj j-*-> ^3 £-1 4 l.A->- Ly2_-ol_P 

** *• 

Ju^l® »b5” <jl .<c^o S ji*0'\ O^^d <jl ^^p 

$. ^ p 

aI^oIj ^JjUl v 3l*JL> j .<u^jjj ^-^1 <J y*~ c->* A jJLo frl^>-lj aaJIj 

* 

.1 jl$J>- t^lP (^A*d l ^ ««»fl > ol) j^W2.)lj 4 4 j JjL Jolyid 

<>^'j-*® — i '-'■ y ^yry <_ i r’'-^ ^^LW-Nlj 

•♦ ** ^p>- 

d\ . «^tjjSn Jl^?|)> Lulls' ^ J. vai.il IfLo Oji\> « ^Jdl 

(jl J-^LiJL^ Ojj^i <. «/? j/ 1 *JLLta 

j_) *A-*j ^J . ^y>o jllil 4 _aL>o1 AJLij 4_x5nJ 4 ^LaIjN 1 

p 5. ^ p 

<jL^Lj>l ^Ua-p| Jl^- 1 LuP ^-> yyl >-^-*-d |*-i ^ L^J j^.la.> oL>tjl ^1 

*sf p ^ 

^3 O^^Jl {j* wL>cJl Jj>-I ^y 3 L-PjJ Loilj 4^>Jl J^jISsJI ya qJuJj>- 

++ M 

P 

Ojjj +<3 ll ^jyjjljJ 4_A^_J jJ| 4.J ^_*_y2_Jl <jl .jL^Jl 4 J JjLl?l 

*♦ 

jj y~>- Jio <kJj^Jl 4 j^JcJI dlb Zjyj <J> 

JJjJ .1859 ^Lp yyjj*~a (. OjiLJl ^ j^JLa Nj t AjIjJ (jj-jli ^1 

. 4 J-P J-*j-> U-o jtS\ (jjJli ^J-!^ ^ 

** ♦♦ 

c^l ol 1 a^>- L^—o w\iJj> 

** 

l/ U^ *c?^i Akj^> aJIjj J*\yb f* 1-^rT 

*♦ ♦* ^i— - 

Cr° lX£ - J-tJJ^ y~-t 

dJa_o ol j_*Joj t j-wj-S" jL^jL L^_jLy?j 4 jj_j 3_P ol j^xj \ ol j^J*S^\ 
|»wL*j j <ia^j ^0 C3I j^xjj 4 oLj>?J 1 4 jg^ > y*j t <C^JL 


• ^vvu2j j,ju^1I (14) 
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* 

l~L>- A jj y>jji.i JjjJ J .^IjL^cJO^! 

5 jl yu ij/aa\j jlS Lo j .A^jjJl 4Jl>Jlj KAoc^TaJl aJL>- £^ly^/l 
A^-w^S yJl Ao jJajJl \ yo JJL-J AjI jjJI *LoJ-P LijJ*--^ Lg_j yl J-& 

ol j~P ^iU Jl$Oj jO>*Jl ^ Sy*ciJl dJLlj ySJ .j>lU 

^ f 

i lASj & j .o>I ^*»*jJI dLL *. jLwwcIj oil*; c <w2-ftljjLa UL^>-!j c o^_l*05 

tlr* tlH-Jj'- 5 V-i-r*- 1 <j^i °L’-r’ a ^ ij^ <jr jji £jj 

y» ^JL>- a-AA>- -la*-* jJl jj.ij t iijLo^iAJ Ajj jJaJlll Aj jJajJl 

>*J yjj' 5 ol : ^Lr*y jj* VrbA' Ol Ai^VL 

^1* ‘t^'o-JO ^3*^ er^ j^J 

** M 

Ol ^-oLJl ^J_P j-s^Nl £J» y£sJ t A*^jLaj\Jl Ajj jJa.jl j_>t j O-AlJLo 

. AoJj>xJI AJojjl^tJl jjS> ^t-w2j ^vjaJl d)li C Ja.^ jJJ 02 jjIaJ| 

^Ljuj/I) yoJN 1 yoL& oLoSjol ^3 ^c.ya"j yjjjl.2 Ajyp jl 

i, j»J| JaolyJl I j -*~>- 1 ^TjI JL ® j 

P 

la..^>c-oJ I Ja_^j ^y>Jl yoL5\Jl j jJg,. j aLT^Lo.* j-^-o yi-Ajj y y>-*yi 
Juol» y^^J j-^p ^oLJl j yiJl ^-Ul jlU .y_^> Jl 

o>IjU>cO%^j An>- £l yl L^xSwu < y?j j/1 OjIS^ i 1859 ^»Ip . ®^l y^/l 

wIajj .I^j-aao jl5 ^JLoJl L ^o-^^Aj ySj c^aoJw „ lap ^LS 

^Lol ^y^tJl yjLSvJl wiLLolj t y?jVl ojy-j 

** 

y jJl y j_$OjJI y_JLJl j| pJL*Jl iJo>-j 

^ p 

^3 oU I OjjL?xj ciUAJ c Lawo-p 0^-5” CrtJJ 1 - 5 ^ j ^-' 
1 y^' c5® J * ^ 1 a 1 I Lp jlj^ I 

P P 

AjjJaj jL^a_il ! yj-J-^sj^l J-jJ->- ^wwwOj Ja^- (Jl^JL>-lj 

p 

yjjJL y^w*. Jl AoLiJl AjjJajJl jL,<gjl j AJojjIwLJI P'Lajj'VIj <yJL Jl 
^UajJl JUJ' jl yy yJJl ^Uyl (Natural Theology) ya^lg.ll 

jjLo^j LoU“ Jjj>jl j\S .^yjj/l ^y>- jJJ Aj J^ y>- OjLJjj jJt y^^JaJl 

♦• ♦« 

A-jUaj ^Jl J»UI > /3 l l pyjL>“^lLj 0 ^jb^a ^yt jJc. Jl JljLa ! A^S 


<. 1859 *U 
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(British Association for the Advancement of Science) 

1860 ^Ip ji / 4 /b\jiy>- 27 ^ 

£~a j ^I^SLai ^»Laj_> 

p p « p 

<G Ju>- <Cg_>cJ 3 j3 J^a jJj>cJo 0^ 01 ^J-wv*52a LJlA^u 'SI lJu JLo jJj 

^ ^ ^ mm*' im~ 

ta ^3 oJu>- Oj-^j 01 aj aJL 33 y 0j 3 iSliJl <^L>~li .o~l>- 

t j3ol OJJU jl O-Uj JlU AlP JwU^2j 0^"J 0^$o jl Jjj 

p ^ 

4jLp_dl A3 Laj ^Lp 03lx*-<»Jl t A*v<0-*Jl ClJ L-*-oJ>cJ I ^La| I^C>- 0j3ljJl 

l 2 k a\ \ oULa^I j j^-Lp La 3 Lip I j^-a ^si i>JL$_<Jl oLilijJl 

^J_Oj>e_>OM £-x>JLpx_oJ| ^^3 AjJj>- 1 ^dJl (j£-La p->- j-^J 

♦* 

.^1 ^LSOJ ijj ioUJl JL^Sfl !i| ^jjb ^ -Ol 

i? 

Uj-^wa ^jj jj^3 to j- <, /7 .P ^y23 ^J AjbS" 0^3 OJJ 3 £-aj 

o>Jl ^ * /*? ULlxSOII ajLS’ J\ ~-Jzj 01 

«* *t •« ' 

i_^ £jj -b J-f 8 ‘ (*-£i ^ .j_jJaJJ <u_^^dl ij^jiJl ^Jl 
*L^I Jlc- J oILa!I J5 dJUbuJ ^1 SjJUl 4 «^Nl J-aU 

0 1.1a, L? >x^j Lj>*j j^C Lpx^o jjJaJl ajjJ^j 01 .JUl OjJdl 

<umj\j]\ a.^jo L^JLp t^J-JJOJl ^5001 

P ** 

01 .JL>Jl 0 ^aLoJ>- Ja-^j *l~>-0/l p-Lp 01-t-y 1 ^ J>J-Aj J5 ^a l3jj>r_a 

JliJ .A^-Li-a t 4JL^52a 4j jda_J l^| 01 jjJ gJc U AjjJajJl 

<p 

(August OLaj^lj o— ~-pjO! oLoL^-^Of ' ^j-a c—ulp! 

j 3 j-pj-^j t (Gregor Mendel) JJUwa jjJljj-pj tWeissman) 
0 j-SJl olJL ;j ^.p ^aLJl 0 jJ-Sl oLfJ Lo (Hugo de Vries) 

p 

t (J JJwa j^j*j^_P ^»L^a) JjO/l ^L^-^Ofl 0} 

( j-Jlj3 tA>ilj A-woJ-P 4Jj^ Ji2-^j t ^-^3 t tOu J->Jl AjIjjJl j»J-P 

^-la ^]Lp 1865 j>Ip If^p j^JLpT ^1 tAJIjjJi oli^aJl JlOd! 
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bUu d\j .(Moravie) Li I jy> aiL?l* (Brno) LbLJl 

•• f* 

^yo aj*L 1900 ^Ip jl?-I j c^j j b L^Jwo jJ J^l 

cJ^LS" t j£> ^JjJ^^Jl . cI^LlJI p-LLp 

»• ** 

(Erich d j-t dL,^J L jJlj t(Carl Correns) 

^>cjJLJ jJla t^jbJI p-*}ij . Tschermak Von Seysenegg) 

f, f. £, 

^>\sS LLpI L- Jwvi.L Jju^o JLpI Ji ^i ol 

*• 

J .^LljLU A_LbL y$L ^jL> 

C*->-IjI JJiJ .(JjJwO <ui-ww»»L I j_^>- 1 Aj '^Lll ii jjpl t ^Jwsi-Aii 4-J| 




Jij . LjIj jJl oL-MaJl <jLol Jplji o j-LU ^J! bUb 

o\j .aJj^oJI a L_*$ ^^vjLaj^>- ^Lg-L ^Jiol 

(Thomas oLj^» o^La j^La ^jLo ^)L ^ LI j ^Jl ^JL*J 

Jij) JbLl ajIo aJLIp c^_b «^l» tHunt Morgan) 

(.(Drosophila melanogaster) *_^l J_iJl LLb ^^Jip jJIM 

Lx*s^? t aL_$Llj LjL-w^JI c^bb Jajj ^JUl j 

«* 

^ ■ * i <^ ^ A_>l U)-. *S* C ^ Lj , W , o 1 £_Lr^' c?* vc^-J' 

Ji LljjJlj oLwaJl l)U t ji '& j y* */? 6t AJajl^ixJl Jj^jaJl 

SjSL>- aL| d-^ajJ c 1933 ^»Ip .Lib UaLjl LLojI 

^yljjJl ^^ip coNLa oJp JjIj A_Lp blj .aJLpI 

*• 4* 

LLo ^jXXj! L^jIj <. LljjJl oUl ^Ll LI I jj-j i^^aj^ 

AiJ .LJjJj>J| Lj>-S/I c5 y>-\ oliLlii'l cJapI obi J->L 

. t ^ ^ ^ ^ 

.j4aJ! olj^l ^Ujl C (jli-jj^a (, Jc>sjl AjL) 3 oJl>-. 

btS 1 b j-iJl LIJj Llj jJl LJ bLb b|_9 

Olp j-Ai^^^gJl Ob JJ-<Jl L f-l JJ (wflJjJ ^jbl cULJN I JbJ_>t- 

«• 


.oU^. v^SIj *uibcu ‘ (*^f) 
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. loI jjjJaJi Ow*xJl ^_&l ^ laJl wLpxJLi lILL^ 

^_LJ j-A jyJ>- OLa j-& ^wL>- . OLp^^~a ct-^jh jUsI 

*• 

^p ol ydaJU ^^5 ^jIjj v6^>Jl 4JL>0>I (Hermann Joseph Muller) 
o>Lj^-<>Jl ^*-1 • X <L*-6>I jib ^jS' ^Jl>cJI j "*“* 

<_y* JjV! Lf^ 1 -^ry oUjj-5 VI ‘•j-Uj-« JU-^I jrr 9 " ^1 

.^-5 -b~ Jl S Ij4*l* JJ» *-i*>b^Vl dUi J-J JaJt ilUJl 

ol jJs . JaJi ^< 2 j y>^ ( j-SL<iwoJl ( j^o 01 jLOl J jl j-U ol5 jl 5J 
Lr^J tboU ^^vwJ L->jj~<Jl jl ^j-o OJl! <n£j >- 1 °jL-*-j 
<Lp^*j?^»JI <j ol .^£?li>- ^->jL d Olj d^->’ j~*-i 01 ^j-^Lw 

fy o-* o4i> ^ *JUJI ^ 

•* ** •* 

oJjI>- JU <ulp » sLOxS^ I 0-U.i Ol ^40 *^o <U>*jjIj^_i 

JSLl, JU-pVi dJUL JU5I ^ ^ c j^i\ JJUi Jo j tv JJJ Ju^; 
j-Oo o J $ jj L^joIj^ CuO' o>l jJjJaJl 0 ^-Sol aOjJj>«JI O’LJNl 61 .£^*>lj 
i)\S j . L$ „i,.oj ^_j ol j-iiaJl ^-a ^g-y 2 _>c-j ^ 6|o (j^Jl dLL 

^ *l£^l iJl ol Uo j>Jl JU gSl^ yt>\ jiii\ dJUL oLL^ 

j-A La ^-Lp^ ^JLj ^ ^LaJO^I 0} .c3*)Lo>-^M .5 ^j>- J l. «.«-■>. «o 1 -L>- j_j 
c-j^S^L>- I j ~» j \ iOi-L ^Jl (( La ^Jp LojIj ^Jus>OO^wa 

i.uJ tiuljJl JLPJ-Vl iJjcJ tlil jl>- j^> . (Frangois Jacob) 

V ^"3^ ^"Ijj ( _ ? k < J j£*i 

*« H *♦ 

0j>-^j c <U^.‘<-ya.ll o ^ilaJL 4.1a.o ^<>Jl ^tolOJl ^.^.o j^j o^jj 
L^J o jSLi ol kc-jLjj^o 6L^Lo»I^ ^1 t I oJ-p Lg-**uL> ajjjj* 

Ol 6-^-Oa O^-j I 0-pJ .^jIj ^J l ^ j-& Ua-I I Ja^jJ I 4_LLo>t-a «Jol 

> t« ** 4* 


'OCT 


Ja^Jl jj LfJ Oj5L 4J!>L^ ol jZs ')} I ^yd^a ^^JdL 

♦* 

cr^i dUj OJJO>I Jl^j La ^ij .1 ^ IjjJl (5 j-^LlaJl 

*4 *4 H 

p p p 

j^^aOI yUJl Ol ** .1^ l^.'vL ^Lp AP^jj>t-a 

•4 

^jJ <cJlp ^lp JLi O 1 ^ 1 oUjj^JI ol5 4 105 WJI ^ jl 
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, jl ^ I 


gjj aJ^L- v-J) Jl yN\ {LJ vm 


43jIjLJI cliij j! .L>LoJ y>-\ AJLJL>*Ji ^j5\J .(<J~^ ^j-ol 

•* 

(Godfrey ^jLa JlIjjLa (j j3* jJ> ^j-J^>GVl 1908 ^l_p 

(Wilhelm JlJjjJI j Harold Hardy) 

jl L>*-j> j\ wll! ,<~Ju j ^UJl Jls < 2 jL* £*> j (jJJl Weinberg) 

AJ jLp j/ v *, ^ i ^9 3 -Aj>s_/i jJb Lo 4_l3 ^9 L^-^yjgj Ajj ^oJ ® j jLJ 1 ^ JJ jJ 

M ♦• 

P P 

^Lp ai-oU y*> ^ ^j a^j>- jr 4 ^ jJJj jl j t J jjj> ^j-ol jJL l^J 
^_^>o c^Ls^t^dl c^j jl a^>w? oj51j Jii j ^jUJl ^iUi jl • j^jJl 

~L>^o ^_*»P Oli ap ^ wiaJl frlaia^VUl 

* * 

^L^lpI . ( j>L^«j Lol ^_j*-p j ^*** i >lJ I jJ_> ^-jJl jLj^I 

** 

oLpj^>c-aJ| ^jVl AjjLI^JL ^JUL>^ i yA? J jL}\ JJ-i-A 

** 

Q. 

^s>- <- L$ 1 »jl>j jj L« jJAj jlj tjL>- ^ I . Aj_^>tJi 

oJ-*J ^-A jj L^V 4 j jJfl-lJl Aj jJajJ ^1 ^Ji-<>_>*-j V C-^>«-ws^'l 

LgJLii)l jU 4 (ajj^xi]Li jJLj) oUjj^jJ a^JjWI ol^AjdL 

*4 

^jjJl ^ jJLwwO ^^Ip ^ioWl jLjol JJjj jj ! V aJL jJsj 

Jws3 _ (_£JjLa ^ 4-p’ ^~<>3>txjl ^ y^~j* ^j-Pj j ^oljj 

Avs^ ^3 ^A aJ| j j» w j 1 ^yjwi _ ^ jLa j jjU jl . (Hardy-Weinberg) 

. j jl jjJl aJ L>- ^3 AAjL>eJLd Oj-oL*-* ^ JJl j jJqjJ A*-w*jJL LgJ A^-s3 V 

♦* 

^3 4_jj>VVl oljl j_SGJl jl iS 3 ^*“^ Cr^ 

4* ’ 

^ 9 1 j^>tjVl ! j j-la.llL jiJjj 4j>%~4 L^» 4 j jl ^-^-ll Aj J*J>- AS' ^_<>j>c_4 

.^1 ^\j J\jj ] I 


jr* 3J^_) ^IjjJl ^jly>tJVl jl 

Jl ^ jS' 0^1 j^mSj k i\ ^>0^1 ^iJJ^ .ia-i^jj .O^Ijj^-oJI 

Ujj ^Jj^l o j^>JU Li^>jlJ j jJ o ^SoiJl 3-L (jl ,lij\_L>| l^j 
oJj jl .Oulj jl>^ I ^u^->l JU 1931 flp 
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aj d-’Lp *)J ^%-U Cx* 

* c- 

»LaJa^?l ^jJ-px^> ^->*_>- I j-*-»U_* U%_*£> iJbl 

M< g 

^ygj>^) ^UDl o j +.*,&.% cjLp ^Lp 4-^Uj^ jS*j IjIwXJwO'J .^**wJp 

CJ15 ULS J ,U>- ^yljj ^ aJI^Ip ol ^J cJ 

I •* *♦ 

^SU ^jJl Ul^/I jlS Lis’ t a^jUJI o^waS APj^^Ji 

'‘S-T’r <X U-~— >! Op ‘Oj- ^^-^ail ^yJjj .<u_$i 4-lj-$ j 

** 

l^U^o ^Jl ( * ) JS^\l Nl ODjuJ ^ J^lj 0^ £jj 

* * 

Lfl-W^ IjLws^O Aj ^-J?xJ| ^^X>0>xUl (1)| . ^j^vwoAfjUl j^jjJl 

°ljU^ jj-i oP>- -oaU jJ iJ$V\/l j* <U^wj J-*j 

jjvO aUjUJI j -4 A jj jXS 0 j^UaJl UAo (jl ^j-O jUl 

•* 

^Jl> y* y*j <*-*P^l!l j-^J -jj-*a*J| fJil 

P 

aU olj^i c-oULpI ^ Lp Jj-s^2^tJl ^jSUJl y* tj^jJljJl j^w^iJlj 
^UpI l)li t ( jUUJL>j ,a_wU_> ^JljjJl Oj^Lj Lg_LS ! a_U j-> 

Crr! c^'oj-5* iO-"-! '■O—'V oly-aJl ^ i5o^' 

Olli J_0> r-UiUl illijT jl^j^L LwOLJl .il yi\ 

y £ J Ji j^S JoSLU ^^-JLp ^jJ>jJLj Lo LJLp ^^olj^l Ul 
JU 2 ^ jUVl ~b>- ^1 jjU^o oyblt yfc 

** 

Op ,*L^Vl J^pW «j|_pi ^P Lpl C^I^JI 

1 N*^- »• 

A-^l j^j>- t aj^Lo y>-\ y>- j-^) l ^i!j-*j>- aJj-aPwoJI a^jISLJI oLp j^>j>s-^J 1 
1^45 jiS”! aJIjjJI a^>-UJ| *• ( j 'yx ^y* 

•r* ** 

o'- Ai^a t t ^S' t c —^ ^jJl oo U- j^, --> >z s> ! ' o| ^o — * — -j — j 

Ob • t pL»S l ( l L^pJ (_p «>LJI 5 jU!» 1jl>- ^y>\ yui I 

** h 

AP ciJLL O ^Ssj Lo A-bP US t (JU-A 3 (j—4>i j--P Ao^J>* AP^<k->t^ 


(aJI^ ^3 ^il ^oj^i ‘C-Ss-oJk! (jL5w>Nl i_jaijLP . Jo'^Nl (>;«■) 

•OiU^ ^ 
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^ a***** ^ ^i* aS* y (^ 

- - * 


i ^**~Qj> I Jj>- 4-oLa IjCI l ] c Li3j jjL)*)l\ did j ^Ip Lg-Jj jld^Jl 

j jwj > yij t o^j-4-4-<> iii j_)T (_£-*> y# jujl-Ji oi p'j-Liii 

*♦ ♦* 

U~^ £j-d-U dldi-ill dUS d} .0-dd> ji ^rij^ iju> <_£ ji-l 

wJJ ^idSlI J^-Jl JU> oL-ISUJI <d d} • LoLw^ LoLw>“I l« j g d -a 

dl-L> ^3 c ! .ajLSj ^J-p d^L^LSlAjI aJ ajI^JI ^^3^ 

♦* *• 

^>o (jjJl jh\ tJUIji (5!i) Jr-bO Jl^-y\ MjiJl jli ti^NJl 

*• ^ “i* 

JS^> ^ ^ ^ dM tij^UkJl J^JI ^Jl Lfl 

«« ** ** 

A^->- y» .L*Ld J 4 la 7 (1)1 illAjT .jddou ojLdJl 1 g A A ./? ^xJl Aodd^Jl 

** 

,- - - 
^lj ^Jl d} 4 £-il jJl ^^3 .^UslJI ^jjJl ^ai jJLl 4 ijj>* dlld 

£, p 

Aj A.P ^ ^ J 1^ A«WAAA»d Lj ^i.A^N- 1 l C — ^ 1 -■ - 1 1^ - * ^1 1 w\-^” I dyAl 1 ^ ^ 

il djj .dljd*Jl A*jUl<J 
di . jJa->- J-SLlj dUS ^ £jdJl *li_> dU 

v- 

t/® £>* J^' dr* ostj*yr ^ybj-^ 

.jjj^ jj-^U 

✓ 

li^p- J> Uj^Vi obijsJt -11)1 J-oUJl oi 

»♦ *• ^ 

f-LdoNl dl o j-^ AjjJ Outd ( v^ (Jj> 1 dj «^y^JiaJ! ^LaL)^! jj-b iad jj 

♦* 

4 _pUa^)[l >* <ls ^ JjVS/I ^J> Uj- 5 ‘t^A: 

JjJ-^Jl Jdj , jJL*3 j-oJbl jJUjJ ‘ y g ~‘ 1 1 ji ^^Uo'yi 

^Urd jj*j L^oj) AdUa^Vl olj^S/l ^y> 

jjw« 4 J_JL> Jjl dl^J • AjIj jJl p-Lp dld-s-o ^3 pL/2-^-^/I j*-Lp 
dJ>ljjJ!» S^Xi ^jJLp jj, k ,:. U A-dijj ij^Jid 4 1922 aU 

4jd ^qjjIj dLi 4 j-d^3 ^Jj a^ajJL) .^Lii>d^5 o aJL>- y* x ^ 4_AlSd^J 1 

c, 

oJjd>- ^JjN 1 j^-gJaj a1z-j j^qJI i)j\y]\ ^JS' d->l JXS> C-JjLdl y& 


.djlj jJ^ d^d^ 0 ! (J^* 1 ^ (^) 
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p-Laij'V I <jl ^iSl ^L^ol p i)j\y> c^l f^y 

^JLp aj>~j c 1924 j»Lp -U-«j .LJLv j-S" ajaJL>J LwA 2)j_SCj .Ai 
A->J jJ CjI^ULXjI c!) 1A_L& cl) ^ w>JJwL)L^J 0j2jJ-> i)j->- I AjIjjJl 

oj . Aol */9 >~f ' 4j>Jl_?oj! ^3 A^?L ?x-> J t j-JL*3 

Jl5^L2w« cj jj?- <-olj jJl L*>L>cJI c2l^j>«-wa ^3 Ju>»p ^£4-^ cji^-L* 

. jjid! ^Jl a^JL aJw^I ol ^Jdl a^aI ^p (Linkage) iLJjVl 

bjkl JlJ^J oIpI c^oJ t^ui bjOi I oLj^ 4 ^ Uju 

*4 

AjIjJ Lp W t J^ 2 -^ ^A_il s~3jL*_^Jl ^^->5-^ * y*/> L-5"^’ 
c j j^Ja^JJ A-ww^S” j_> Aj ^2a_) 0 ^Jl ^ y~^ ^L)^— >«Ji Lp j_o^x_oJ I 

^Jlpj c <UcwJaJl ^Jlp <. j-)l» C— wvjjl .IJjUjj . ^aaJjaJU dJljL« 

1 ^ i^*- 1 ^s»v*>^3 ^»o 1-1— > AP 1 ■« < , <a 1 1 o ^ L.P I ^ ^ 3 ^ ^ 1 ^ . • £ * .«.<» /? . 2 ' 

** >■ *♦ 

^yy^ry ^0^-pj^- 4 ap^o_>^ a^jLSL^JI ^fy (JU 

cjI J Ip (George Gaylord Simpson) j j. 

c^wLS"^ ^-l_^-^-A pLw>-VI /*JLp ^J^wv^^-A jLJ j 

*♦ 1 *4 

0-“ *-Ljr^ ^-JJ U-Li* dDi iijLi j^Jwo J5 . (I^jjli 

AP ojj& ^3 ^5s-vvJl^Jj3 <*_*-*J .AjUj . WA^2 -sA2J> «j 9 ^iaj A-gJ>-J 

44 V* 

P P ** ^ 

j~&j .^JuJ->Jl aj>~1jL)L> ^»l a^oL^a»| aJL^?L t\ 4 L^Vwd J 

oL^Jl ^Li5 1 1937 r U ^JJl J j/Vl UJ 

1 ** 

P P 

j_a j t ( Genetics and the Origin of Species) 
j e>j . (15 ) ^Jl>JI ^IjjJIj J>dl d;>: ^ iLJjsJl Jl>^ J> Ur^ 

«4 

P 

^j-4 j jJsLL<>j aJIj j)Jl JLpI ji ^wS3j tl^ 

^_>o iij_LJL^«Jl ^^Lvvo1j_j^ 3 oli t I.-X^La^ .^ULjjVIj Aj jJg-L> 


Theodosius Grigorievich Dobzhansky, Genetics and the Origin of (15) 
Species, With an Introduction by Stephen Jay Gould (New York: Columbia 
University Press, 1982). 
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sr* olijUJl kuj 

A^J- v^LflJ 4 -^jLaI_>1 4 Aj j-J| aJL>J| ^3 JjJi A_jLo ^jJ l,^ „* la ■> jS>- 

♦* 

ol £j~J>j-> jj~! J-^b ob-J^Jl 4_,U5 .oljJJaJJ 

^JaJl aJUJI miiLJl oUj_«^Jl y ili^^LJl ol^J«Jl 

•* •* 

L^J 0j-^-> jl dlL olj j i l g > aJU^j ^ j$ aa 

^jjJJ lJo J j>- \Jij j^j ^»J-3 Ajli 4 jj>-l A^J>- .AjflJjL>r^o A_oLfiJo I A_on^3 

( *Vlyd}U a-LL^ oLJl J«-V aJU. 4j .^LSd 

c-^liSsJl !j_& jLvijij jjlSsj jl 4 JIj^jL p| j^a* a]^3 ja 

, ^ «* p 

J Jy liJ i.^ n l 1 Aii^iii < .^. 5' J 1 Aj^H«L»J«J y^~ 1 L) 6 ^ l yj^3 1 

*♦ 

.dj~~*~* gjyrj jA* c~Jjl <y>lk- (*4^ Od^Jlj 

Ji t ol j»JIp yt>j t jjJjU’ rjyr j| 

vi j->ji ^ j ^jji . _^lji ja oijuJi iJLfi jji ^im- 

j^kJl J ^jLJj j^JI yd 1944 »U- y .jjkJl Sli^ 

♦* I ♦* 

jjjJl Jli>ol <oLpI ^JJI ( Tempo and Mode in Evolution) 

Aii^t)LJi otAjJbcJi ol jlg-tl ^ j *L^-Sh ^JLp ^yjjJL! ^j5 j^J>\ 
CjO^ ^l)l ^^3 Jj>o (l)Loj*S/l jl~»A J-P 

fc* «* 

(1) ^j2»-Ol fcAjLl . AjI J ji\ pLo-lp {£ jp***"* ^lp j^IaJl 

a^j L s 1 ^^w>c Jl pI.^-o-’V I p-Lp ^J-p 

. A^y? Aj lp^<>j>tx>J I ^3 

•» 

Jjjj-^ oUyr <>1942 j»Lp 




j J>i ^^wpS/Ij (Julian Sorell Huxley) ^Ju 


AjLiS ^3 (1)LJ^J>- l)| . j^Jg.lU Aaa^S" Aj ^IkLU j - T 1 1 jL>oj 


Mayr, Histoire de la biologic: Diversite, evolution et heredite , vol. 2: De (16) 
Darwin a nos jours. 
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j <JLw^wo ill ju! 


:>IpI ( Evolution , the Modern Synthesis) cJ-J t jj-kjJl 

AJl! . j jJa.ll I 4_t ^Ja_)j 4 _» Aj Ijj aJlJ jjJl e-Lo 

Jja AjLS (1)1 Jlu oUlj ^Jl 

( Systematics and the Origin ( ^ijj'^n y^\j j}L~j*}ii 4 jIxSsjj 

c _ 5 JLp ^ ^Jl Jl ^>_kj 1)15 of Species) 
^>ti5LSl jLS'j j_»j^ ol jj^ J^J o J _^J ^JJl 

oUl j l 4_3 J-i 4_3 5JL>z-ji ^jjJl jj-i l)| . AjL^-j-oJa 

C->lJT J .,/?$ JJL) .Jls^I ^JlSCjLi 4^o j^jlo j 

t- 

oLJl JjP t ^Jwaj! J jJadl j! aILj i^dlSo AiLcuJi 

jl A_Pj^r^ JJ-^1 jl c^I cPj^ 

A_UL*Jl (jlj . 0 4_^>lj jJl jJ>tlJ 1 0 j_^-> ^ Aj j-^>- HjI_P j~0sJ>T_^ 

i ^51 jJl ^3 aIi^o lil Jul Aolj jJl j^xill ^Lol 3 wLj>-jJI 

^} <.o^*>LJl jj_kJ a^U <y> o?d-J* ^ ^ij y 

j_a IJla .4«Jlj jJ| o^LJl JalJ ^1 ^i*>\jJ! > ^ U^JI 

** ** 

lAjfcj .A^jwj>x^j ^1 ^il ap Uj ^jj ^<>j>c_) ; jjLo ^jl! ^jjJl j *. j 

^jjJl Lfr^3 ,^lJl A^ww-S'^Jlll Aj jJajJl LlAj .^>La 

^ y- 

5 ic^J 'M J-* i J^’J 

•* »* 

^ijjji o.3j_x ji j j_s^j t^ijjj'yi aJT <i)i u> j .jj-kdi 

j! .AjjjJaJl oUNl OJb>cJ Ja— J jU c (J ^5oJLj . 


George Gaylord Simpson, Tempo and Mode in Evolution, A Columbia (17) 
Classic in Evolution (New York: Columbia University Press, 1984). 

.(1944 fU U^Vl JUJJI) 

Ernst Mayr, Systematics and the Origin of Species, With an (18) 
Introduction by Niles Eldredge, Columbia Classics in Evolution Series (New 
York: Columbia University Press, 1982). 
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jls t J^Vl J oUN L.U Ll£. l~Sj2 > I i^kJl 

•• I (_J' c#*',/*^' ^ C5* '-J-*’J cJ' 

** *-* ^11 ■ *• *• 

Ji a> j-oJl d->Lp ajI j j j J .oJjpLjj>JI ^jJ^LwoJl ^1 

c Lil^A^r Au Jill c-jLiflJl jl jdjj 

o^U J 3 J^* 3 y^UkJl dUU ji .i*^e\j JlpLJI JI 


ijijJ* oj . (,t) AjjjJI J U5 toJ»wJi Ji jjl JljVl 


J^Ji jUl J_o ^U^i Ji 4 JjJl (w) 4dJJ £, , 
jljjJl JpLJI JI £j oly>JI jli .4 jj^>JJ 

^£jJl d-^J->jl jU t ^o^<>jJI |j-fc ,4 j^w>bJ| ^-^l 

** *-_ - *♦ 

^jjj i^3i ji->ii j3ri->Jl 4 j} t L->“jL>- jjj ciil>- 

■W (J ^ C Aj (_ 5^ 0 J dJLL j 4 Aj^S>z Jl Cjlp^<>->«-<jl J-pLo 

^jLo O-wJjl ^Jl$j Jil .Ij^xJJa iJljjI ^l^oj/l ^Xy^tSuj ^jl^jl 
* 

L*-4 ^Jl Aj^>cJi Cjlp j^>J>6-<>Jl ^3 f'ljJo'Vl 

♦ ♦ . ♦* ** **l ^ j •**♦ M . ** ( '£^1^ ) ^ I ^ t I *• M 

4JLs& j3 J-3 <L^>ljj vJl j^j^j 0 ^ >*—L> ti^ 1 

— ^ p 

(*-^j -((*-^M £• orf-fr 1 ^ J*^" cA? 

* 

A-Ja-->B-« 0 yJW 5 Aj J-W>“ AP^4J>c^o) dLjjLo j-il ^IjJJ^yi 

.( Jyco ^JJl ^ jjl Jl J 


Lukins J a,,*/? j.) i LaJLpI J ^-s &j JJwa 4 AjLJ jjJl j J-j J JjLl 

•JbJLr ol>l Jl 3^1 Ji dJDij 4.JVI ^LJLp ^ Si J I 

^-ojJl ^a) cjJj-p jj-*_^Jl ^1 ^i'yi ^-J-*-] 

•JjM i 


.^51 _jl o j> ‘^r f^y 0 ‘“^3^° *d> aJU>- ! 

-i j jdaP j^j jA« (^^) 

^>-U-i w-jLj 
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?4*jU jJaj Ja^o 4 j jhj I oJL^tll jj Jadl yfcUxo ^j/zn > 

j l$oi4 j i L^g.»Lo j j-UJJ b~5yJl b^laJl ol 
^oUJ SJ-p 4t$;lSy>~J yU-bll J-L>o!l <y UJlj LfO*i!j y <j~J 

yl yJ* -J ^ j^jg :,U y^b>eJl 7^0 <Lg_>- y» dUljwft . 4_tji-L>“ <U j]su 
^ - ** > 'O w 

f. 

^LJLp yo ^juo J->Jl L> oLp^ ^JUl (Motoo Kimura) \jy^S 
wiL!L-A <n£y >- 1 y*j ^Lf>J ^ <>0-^11 jlj-j^Jl 

uj 

j-Lo l^oJjj yJl <u>3 jbl oUj! yjl jJ yoo ^liS* 

j j k : LI K^^yjy-oJb ^iyoJl h^y-I j 4 (Niles Eldredge) ^OjjJl 

. (Richard Dawkins) y5 jb :>jboj 

|>Lp ij L^_L p yl»p| j j-koU b.:bj>cJi b^JajJ I 0| 

OjIjj o jOb* O-jI j-jaJg y ^bj ^ bl l£^J ~biJ • 1968 

bSlbl U ol: o! Ji> jl (b>L» b-i) blbl U-J yl oo 

•* ♦* O O *♦ *• *♦ •• M O 

*t 

* * 
olyU? ooj yp bl j ^kdl y>o Ul& y .IJl>- AA^ps ^ 

* 

lb& d)| .yJ-bjij ^jU>cj) *ULij I yp ^wwJj <Lob^- LOlJLij! <Lol j_op 
** ** 

cJ 5 1 j>*j ^ 1 yft J jia.:J I .i) j (j 1 iQ *■.*.•>- b b-J I 

^y bxo'')/ I f-LflJoN I bib j 4jyc>iJl 
♦* 

aJJI ol y <.J ?\ jJoJl ol^jNl (1*1*1 J^j) JsVVl 

4 I J yo~S 4_)JJ .4-JU-b bUJ bjlbol b-3 ^j-<W>0 *)b 

** 

J~*j *J ycbaJ I o-LoIj^/ I b| . 4j 15" jS>x^a ^y LobJ j j)Jg."Jl <jb 

I ♦♦ *4 

LgJ ^ ol yUl oJU j! b, 4bjbJl ^ Ijj^ ^1 

yo bJip 4JLyj Ijj-^b Jii j .bio I by ^1 


(*) 


M. Kimura, «Evolutionary Rate at the Molecular Level, » Nature , vol. (19) 
217 (1968), pp. 624-626. 

* 

.<u^o>- e yis> jJ yj* lyb (-^*) 

. jJ.. (20) 
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£. 

olJ j <1)1 JliJl OwU^ol JuJ 

^ p 

or* ^Lr^ 9 'y^* <j' 0-^-Ori (J^*-^ “jTr^' 

Cy^" ci-LL J^Lio ^J-p ^^3-Jaj ^ISoul <_£ I Oj^ J^ljwoJl 

^-o J^ptiJ 4 „. fl_ la .,« j q i la * «t > ^_3 ^-«) (j£ j_>-l J^Jaljw« j ^ 5 _3j aJI 

aJI ci-lta ^jS> .Lg-AjUaj LaLo~> j+*j) ol yi la J l d)3 (<_£ ^>4 oLjj^j 

^ULj) (j\ 0 j5 ol j -dJflJ l ^1 jjo jiaLJl ,^l*j 

C->1 jjilaJl <1)3 j^4 ^3^^° c_5^ aJI Ly^" ( A-o Lilj I a^~j> ^1 0 

** ♦• — 

LfJjL o3 t oJ>u L<>Jwsj>“ L^-j^ t j_Jl5s_i jJJI 

^3 Qyw>J j ^Ja.«.U Aj^LvPxJl Aj jJslJI o! .A»^Lw»J| A^jL^oVI ^ - 3 

•* 

t^*^_iaJl pLxXj^I j As >- jj A-JJ (-Oj-oJl £“ f L " 

jj-A W-'i • L »*: : ^ 9 " «-L^->“>U Jyii*- o-j j-c- c- LL $o i^Ji! 

£-S>- jJ J ^2-J jpJ^Jl ^ ^JL^vs^Jl ,^_Lp j4L*Jl Ol jJ>C_>*)\J t. jL*Jl JjjJl 


^jisl ^laj! AxJ J^o A^jL>cj| LoLiol iOl j3laJl j J-^-3 


o>Jl *5* ^ \y^ ^jjJlj jJ> or^' ‘ 1972 f U ^ 

I j "V I c_>LLv>t>j a^>*»Ij^ i_^\ • j j-la-lU A^w^S'^jJl 

^ p. 

. L«_>c_j^wi_> j ^JajJl <1)1 ^-v^SCaJI ^^Lp I ^_*JLpl t a^j>-^J ^^j>c_]| 

lS- 1 -* jj . kJ V ^JjAl o^*-! Al j~~-i j->-^ 

P«^ I J+mXj J J} ^ ^ c3"^^ ^ i 0wL*j A_iwl 

£. 

5 jS j}\ ^jj» a_L) j3iJl tOl jJLsJl ^3 . aJ a,^o ^1 ^jI 0j«i A_^jL>t3 Ajj jJaJ 

AJa-^> J £_/0 i)j\ yj> ^2> ^jjJl 0j_S^j ^jjJajJl 

w< 

A_P j^uj Aj>- j3 aJ 0 w\_ 3 j} .5^i J5 ^ ^Jl 


Niles Eldredge and Jay Gould, in: Thomas J. M. Schopf, eds, Models in (21) 
Paleobiology (San Francisco: Freeman, Cooper, [1972]), and Jay Gould and Niles 
Eldredge, «Punctuated Equilibrium Comes of Age,» Nature , vol. 366 (18 
November 1993), pp. 223-227. 
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* 

; ^ jjl <jj j}\ dU-> jl .o 'j& 

tbao^Jl ol -JcJl *51 O Nl ^ L - ia,'i >Uo^l jl Ui 

** v •* 1 • P- ♦• *> •» « 


i^ioJJl ol^Joll 

* 

i <x>*LLo j i <u>La 0>' , )AjOu 

*♦ 


» 


^ <oi 

* 


j J*xj ^OJL ol JjSv^j ^ 4jI$ t <LJlo»Jl 

.o j*sA&j OJaj ojla>sj Jl**-*j ( 1)1 

op) : iJUl ^joJ! ^43 Jl ja ol 

I 4 -J ^^Jlp ^oi Jio (Natura non facit saltum) yjuu ^ o^^JaJl 
^s-Lf- Jb jJ ^jjb jl . (22) «<Oo^>Jl j-» IJj>> J-^ (^yi 
jib jl .j»Jix)l JaJyi Jjbj Cr° ^ ^US O 

jl :00 fjO o^dlj ^.jjb ^aJ Sbj»5 o~i> jS s^iJl 

^j^Sv^Jl ^Lp J 0 jOOw« <o-j_U 0 *!>\jwIaIj j jJaXJ ^Ijj^I 

j^Jalll (1)1 ^jOJlj oJj-P (5 OJJi J-* 

clr°J O*>L>0-*jJi ^ O-tfOO Jl ol 0 j-Oi' jloT 0-^-jJ 

♦* 

oU-I^Vl t (iit J^-0 ^U-iNl jUdiNl :UoJl oUUJ.Nl 

tAJb j->oJl ^Lpj .. . ^jUJI ^-AwLlI ^jL^j o^ljj-v^l-ooJJ 

** ** 

o~L*J JOo O^l ^Lp ^ 0^" ^1 (O^ 0 ® (J^"^ J 1 1^1^ 

oL U^o ol ^jjJlj jJjJJ ^iJl ^oJ! 

iq.a.ij I jl jJjjo>I ob 1 0 JJ 3 *■ a.,*j?\ . ^oOj^-LaJI jJ I )) 


ol j-JcJi JlIj l ^~}\ jl ^JS' ol j3 f-Lol J5sO 

& £ 

oL ^-sSs-oiL) o*->*o 0 w^ o> LJ a_«_<iJ I 0-LL> ol .^wOi_>cJl ^ j-^-^Jl *Ll>! 

^J^l j-«Jl OJJu .^U^Lvj J QJL$ ( j^u > Jj ^JL*3 oLJL Ja-o jA j! 

^a ^0_^J Ja3 j j-,fl la .’ 0_^_>ioP oLpjLwvO L^Jo^o 


Darwin, L’Origine des especes au moyen de la selection naturelle ou la (22) 
preservation des races favorisees dans la lutte pour la vie. 

4^1 j}\ o->l j-3xJ>x0.I j ^pljJl -L^-Ol 0 j>- " O (^) 

-a^l OJDS Jl 
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jl 5 I ol^pJl ^ uj/ JSCp jjIoS ^pl y* ol p 

« *♦ 

4 Ju j_L» OOj OO A3j j-*-* 0->lS" oL-la_*>oJl cLLL> Op ,(OJo>< 

•jT^J-^P oJp' jl^Oop ,+ J aAi *Vl pi->0 p ^^JaJl Ipp'Oo 

L, «/3.X.:>- 1 J tOl ! pL<>-Lp AS' Lo->- ^J|_ <OoJLj 4 *-Sl ^pl ^^3 

•* W 4* 

p jj>00 p iaj2_>- <_3 ^ p O' LJaj*_^J I Oll_L> 0 li 4 j paO.1 I 
pP ^JU- ^1 iilJjT p j paoU ^ Ja-oJl <jl .Opp^-Vl 

ol .IOjI Joi>J p Ip I L j^j 4 4j lJa.*-i ^yi Oj J_*Jl p jJ Ija^a 

Ji 4 *% J ^JJp ^oLia*_<Jl J$ Isa jllj j^Jci\ dUi 

.^>\j P^ p-ULJI 4^>- jOlJ I A-^-AwLoJ ^-Ij I 


O— >0_>tJl Q Ls^>J>cJl 0~*_>C_ll ^jJl JJ^lg-l Op 4 i^05s_A^ 

•* 

4jj pa^Jl oOjk oLi 4 Oi-L) (Jl_>rJp ,<0~ jJoJl £-3 ^oJu O' 

I* 

(P >* ^ *pj-* jp^ J^i (P U- O^IpI d-wo-> 03 

op^oJl ^UJLp Olio! aJLP ^ ^pl S^LJl pLJl Jb 4 p pi 

^3 ^ia-^j ol ^oJl j^Vl 4 o I 4_La_^^ jJLoJl p j_>S/l pS" 

0 l^"B-J I 'j/ 1 J -^0 ^ ^ ^ OwwJ 1 4 *-W tf, ) I,,. ] 1 

0>i ^O jJ 4_La-^ joJl C3^f*A-vwJl ^jcp>- 0_aJ 4 ^3l pi ^3 ,j paliJ 

* * f, 

.l_L>Jj>- 4 0 j,« *p.$ COl j03 (J^L>- 4 d)l ^3 3 jS pi ^jjo 4_Lj pa 

jSjj ^JUl ^UiLou'yi yb pip lil ^Jjl jLl<Jl dJUi ol 

P_*J oOjJj>- 00 La Lg^> I ^UaJoL L^-)J-SI 03 4 j P ajJl (Oi_L> Op .oOpLaJI 
d)li 4 Io5s_A^ .(Jjlijl ^^T^OpI ^ 4-OJJjpl 4jljpp 4 OOl jJ>xJ>OL<>Jl 

iM 

aS jZL Jl 00 oo*!pOjo^ ool j-il 3 ^pjo%o 4-5Jj>tL^Jl o^tAjO^iJl 

(1)1 Lw 4 0 j~S C->Ijjj^JI ciLL o3jj>-^»Jl -t j- X^ygJl ol .JO^I o 

o| .ooUjUiJlj 00L jIa9*)UI ^jJ Laj jpa j-o> lpj-A>- jJ ooUj^<>Jl 

p ^ 

^C-a-j'yi 1^1 P 0 ^^° Ol _ r ils j J 4 I 9 

oOjOj>- j Ol ^ .^JL jJaJl ^ jJl O'! ^3 j^jLi c 
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4-jl ^j*j\j£ ^3j-Ujj ^ y^ 1^-* '^'^O'^ . 'e>j.*.*, s7 3 

*•* 

^4 y-^ I O^-^l ^ <• 4-o-9 ^-<*Jl oD jl Jill ^3 . K4 j 5-J ^Jl ® jjjaJI 

OOP JUJl U5 ^-wJl ^l^JotAi o | J l> - I -T° w ^“0“ > * L-tf..<^^Jl 4»>&-0 j 

0->wL>tj ,*_ > (.(Jj)^! ^jJ >- y->zS\ ^.AOJl 4_)lwL> ^j3 o j^£}\ OOLpL*.--*)^/ I 

I M *• 

.<_£ j ^JaJl 3 j5* jJl o ^ aS-JI L>-l j-^l *I0 jI ^Jr* ^-jLScJI 

M M 

43X^2-11 jjjJj (jLaJ^-'AJ 4jlSL« lygil jJ y£- ^kpl jJ J 

c-iJb- Ol ^jl^SOl diL' jl .OJL ^l^l y»\jk J LO 

♦* 

vO-o>cj l^JO>-A I 4 4 -j>«J| C^bjLS^Ji j jJau 0*1 y oO»P ^^1 p 

g. g, 

{J? iSy i^^ri O^ 4^-oiJl c^L-^l Olj .l^o-^ 

** *• 

Ij 0—4 ^>«J>OoJl f-Lo^Lp ^LqOaI ^*Op d->Lfl^)\-P ^ y> y~ ^J^SsOO diJ^ 

^-wwvuL Jl ol t /til jJl JaJoJl ^ ^-fiJLfj L^J 4i%p N 3 j-aU? 

^3 4jOJ-P ol ^-w*_> 0->^0j>- ^-A 4j j .1 1 (O jl^-SvJl dHJ 4_o^AJiP yS*)! I 
** 

^ £. 

4_^>-jli»- 0 OjJj>- CoNLo-0>“L> 4J2-0 ^o ^jbl jlaj 1^1 JjJL* 0 j o| ,4joJl 
oo~*J ojlj_SGl di-L> o^i t otLta .oLj>rJl ^9 <Lol3 oUL 

* * f 

^1 oljj-^looJl oJlS* jl .jjiaJl ^ Ijj-Aj^- Ijj 3 z^rjVl 

** t* 'W' 

c ^ylijl j^jJl 4jl-^-> ^9 (^j^akJl ^W^l COJx-s^ 

^jjJl ^JlO olj j jla^o OL oLoJcJU IJjI ^-^1 Lo-J t SL>t3 iwOo 

l «,/g ; I l^| ^-A j jJaO.ll ol 'C^J ^-l^-*..ll ^-^“Lj 2 _oJI L-Aj ^ 1? -L*o j~JL-Jl 

,OJ^LoO»“Nl ci-LLj 

OjIo,^ ^lO_> ^1 ^jVI ljL^) °J w ^ J ^ g -^-ll wLoOxj^ 

wLaJ 4—v^^)l aJjLS" cw-j »oOj>cJ o I * t-^v-o-j ^j-SCl <Lo>t>> J.O- 

p * * 

^»j-Loo <oV c oLa j-Jl 1 -La I ^ 

OiLOo j g la j Ol OlS" 4 jl1o^-oJI l^J j-OJl ol J ^-4 j AO j^l 

•• 


^Jl J j)'>- -1^ )l AP- A-J O— 0“^ll 0^*-/^^ ' O^ll ^^^1 (^) 
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1 4j>tbL> <1)1 1 ^Jl < /^o (jlS" <1)1 

Jjjl j-p*' ^ ^1 Jj>xJL^! jU <. Ca3j A3 L^-jV <L<*Sj>*-a ^ii ^ 

wuL^LS' «oju>JI 


(Le i-j>- jJ ^-Jl oL> jJ j-SU-gJl 4_,L5 (Claude Debru) 

♦♦ 

dJ-bJ -Li j_p 43 Ju JlS Possible et les biotechnologies) 

. <jLfc jdl 4jc^2jl 


m 

(Nelson Goodman) jto^p j j~Jd ^5 ju 4 JU t 1 3&j* j 

£, 

dbbj>sJl j+S* y*\ Lfr^u 4_*«wJaJl <jj)l • (J y&-> ^dj! 

ISI La Syy .«1^L]U. Jfi jA^Jl J~S- jZXy C~JJ J5 Jyu 

** ^ 

j_%P ^l~L>eJLs>>! 4^0 J3 Lo_Pj <j| . <Lw4 j_Lp 4_L5Ljb« 

<. (Karl Popper) yy J j\S ^\ y l %jyy jJi*b ji y* dbJj>Jl 

^L^>bL^w<>J I ya 4jl dJlh 

j ^iajJL J 4J_^>JL>S_^J| Cj 1> Lg_3 ^JlJ| ^Jl 

•* 

JjLJI jL r ix^Jl 4iJb^Jl o^lw>-Vl oi ^LSi oU! 

^ ob^Jl JJUL; oU c^^cJLj Gj>U <1,15 y±> ^i>\ y^i\ 

•i jS$ .43La j]\ ya jjJ y3J>U3j d)l ^yyy jj <U_>tjiJl 

4 

^ ^ ^ *^3b«A oLS”)) . *AjL5 j 

U-lL oLL^I ^ ^y y\ L^-jJjjJj)/I ^f-j tpjLdJ Jl 

** *4 

JUj^-I <1)15" c (jt-^ j-«Jl d-ta ^3 . ypd~a (. . . )^jLj>-I j ^J a-lJ I_>jjj_v2 

*♦ 

£• p. 


Claude Debru, Le Possible et les biotechnologies: Essai de philosophic (23) 
dans les sciences , avec la collaboration de Pascal Nouvel (Paris: Presses 
Universitaires de France, 2003). 

. 4 b la ‘..1 1 A ^L*Jl 4j*AiL '. ^JtP (‘siO 
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j i j-*-> <.4^UL>- o jSii 3 UL 0 I 

Lo^jj Ja jL & y A*P jJl (I)} .<LjLv*0« j<>*3 C-jI-S ^y>- yS> ojj 3l> 

j_^P 0 j^_> 03 A»jpp ojjp ' s ^Oj t £\A il jO- 5 ^“* J-^ 

£-l_Sj ^JL>x . j jl ^_*_*wO V 4_L^J t ^_j*)Lyj OjjjJl dU-S jj . ^4_.w^ljw« 
V t^Jl^ JL>- ^3 Aj^_>rJl OjIS" jj <. ^il jJl ,oJ ^P ^jA20*> oUa>- ,, }Lo 

jj JiVl c>^ H*r3 jr° ^ 

£33 JL9 jj jP ^jjLJLvo jj .3 j^r 1 a.^aoS^ 3 jj2j la 0->L>j ^3*jl jXL 

JJ-O -L-* J_J y* Jp J-*A pj jj-kJl 4-yA flOfl ^1 

. ^1 >Jlo j£j L^»wo j jig"ll <u jlg.l oJbUl ol jlj.il o| . K*ua.J yj|» 

ialiJ! £j_a I 3 JLP 1 OJ jjP jp iyy~l Or y* 

^lyVl yjLjj y-* -^y>~y»^l ^jjy ty y-'^M 

y 03 jj>“ j^Jl ^1 jjVI y> iwUj jjJ-*o Aji . A^o^3 la . «*« > f* yy* (1)1 

5 

3Jp /^jLoJI jli 4 luUoJL Od-Pxya ^JLo ^liij ^^3 3Jj>c^o sO-9j 

<• 1 H 

i jj jP Aa»cJ>- 4^ >wV*\^Ej » J) ^ 1,1 ^ A_**viJ 2J 1 >X ^< < w wJ ^_^j 1 £ 1 ^jl 1 

O 3 LI ^—>xJl L>- y& 4^3 A^»xJLww<>J 1 j^-lajJl Oy L ^JO«yj 30P ol-® 

*« ♦* 

• ^-3 1 ^-1 1 

Lo^a ^ ii J J>\^xi\ L^LI Jij 

** *• 

jl .i ij ^Si\ aL^^I ^J> oJl?- ^JJl jy^>\ J aJp jl5 

(Schiste de c— L^iy^j yi\\ oUl jy > Jl 

^ 5 ! jp L^-j ^jLISo N a^pxp oil! 3^ 3 jp Burgess) 

*OjL> ^JOjO LoL^j 0 ^ 00 >- 1 J-flJ .jJ j>- lOj y~A j-& Lo ^yj ^Ju j>-> 

jJJ^ jl t oJ y- yA Oy 3 ' oLj% j ^J ao l l 


Phillip E. Johnson, Le Darwinisme en question: Science ou (24) 
metaphysique? ([Paris: Pierre cl’ Angle, 1996). 

.(1989 |*lp Aj^Jjo'yi 4»Oy? V j/l 4j».laH) 

.<W? jjjjJkl C^EjiSLilll 4 j £>\ 1 ? '. I kPLo*]Aj ( ) 
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fi. r £. 

^Lp Oj .LoL<w ^JuxiJL>s_«<> I ^i-P j-A 

J^-iu CjL) 0^3 4 jL^xJtJ^I <la_>eJ ^3 ioU 0 jA oL->cJl 

OjpS^j <jl *L<LJl C^P UaJLwx ' i^LLLj < cdJjL>*_>3 

•• 

* $. 

Ijj3 0 C-*Aj I 4_LwJlj c 4iJ yaJl j)l j-P (S j-*J .oLflJa-v^ 

(La ( 25 ) iU^ SU>JI <bhS ^ dJJS ,w>jl U5 j^kJl L,L.l 

. K/e est belle) 

4_*jl j}\ oIjL>tJLw^>J1 I jS>^JLa jJkj l < ^LCxJl i Ji_A ^3 j 

V* 

J^- '-«-»'■ L^yJl «-aaJ' ^LU^j ‘a~^jj->. d_ * i* * *m*m*/J y^>J 

. (Charles Doolittle Walcott Jr.) j j-J ^ o jidJl j JlxJ j 3 jJ jLU 
jl uw?j <pLw? o^IpLj t Jj Jj>- ^ aL^xS'L Ls^jjl j^j^j 

j (_£ jLa (Opabinia) L^LjL ^ jJl 

L.^ r ,j>- L ) jij t j j-p (J ~-o J>- 4 J j! .1975 ^Lp (Harry Whittington) 

p ^ 

SLij kuA^J ^y ill jAVl 4-Ja_*J l jW 2 j JlS J^jLsd 2 J 

*• 

** p * p 

dww*> L^A> I *• l £ ^3 «U» <y j>- L^vmj <kj^Sj * 0 4^»4-A 

•* 

^^-a Lo j-CL 4_JLAwLoJl oUi ^^ 1 jjL>\ jl ! LJ 2 l 3 dr" 

** 

* 

jJ^P dj^ L^jLili*j < j^P ^ I A-JaJb ^jiaj 0 wLi^o 

^ ^ P 

^oL^>sJl C 3 l3wL>t«4 Lv? y_P y^ ^ (j 1 Jp-'dl i ^ jl ^ ^_la_) 

#• — 

0 >LpL»J>- )) . Mjli yA ^3 Aj 

43 ^1 LfJ cLLL^j d)l jl 4x>* dl L^-Li-S'L 

Oo*La iiLo«w*»j/i o) jJ ll <dU3 jJl ^3 ^U>cjJL! 4 _Jjjj1jJI 

*• ** >«■ 

*dXl L^- jU t^LJi JUJnJI c^i [^JlSj 

4j y>r-~» c ^-jwLaJl <Zj j}\ ^ y> j}\ viU3 JL>- 

u /a\ >tJ\ t OwLg,.!? b ^ y» ^^3 1 c di *)! I f'L^-Lp 

d. j +.+Zj ^>1 J-U-s^l 4_3t>C^l oU->- wUlj <*AjI_Pj L>-LaIj 1 j j/ 


Jay Gould, La Vie est belle (Paris: Seuil, 1991). 


(25) 
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f* 0 

I *)! ^jJJijl (j£j$ j}\ di-o-wJl j../2.1>! JjjJ . < o-LoJ 

oLUJ jj^Jl dJJi j>- J,> cJj JJ 

js" c5-^ »dJ' -b* ^ (*-^ CUx^- 4 iixdlj : (_s ^4 

■ (< ^' C5» t>^^“ 

*« ^ ^ . 

V'jj °JJ- 51 4^>L>- tjJL^Sjta ^ jLi^jj ^Jlij 

^j_n_3l jOJ ^L£Jl j j..lg-> <L> jJa.) ^ ^j>-I 4-A_i_i->t^o 

+• 

jLi>-l dUjJ ,^>Jl j c^woJa.) ^xJi djLJ'y L> 

•* •* 

^Xj^jIjJI (Jlz^Jl oi ^-5 jb iS> ji (1)1 

** ♦* 

p 

i j-aJI «-L*»j p-J ^ l< — ■*— JaJl f-l-A-lj'V I i_3-L& <j! c Ajx-Jp jjs (JwLwi J-3 

^3.5 L$jW) .wX^xJl dUb wLXP |*J J~S jb . 4 j^ 

^ U Lo >j J5j .3$jjJ\ J\ J>, ^ JS .ilfJl ^ AjLa 

AJw^5La^ ^_3 a!?j j-^Ji 0 >Ljjj-<kJ 1 Ja-Jb>- ^jS' Jj-^ljyJLa Vl 

VI 10 L LJl ^ 4 Li *>U= I jl>-^ V# r^jb J yu . «*UJl 

** 

t 4 ^JL^j*!>U| oljjbJi t j5Jl £-3 j ^Jl>-I 0^* ^ ^Ijjj-<sJ1 

^_A ol-3^) 0^^ - — A 1 ^jduJLJ vliJl d>wdi ^ jl 

* 

W4-4AJ 4^L*_> l» I Jjfc a .l] yj>x^a r ,a,/2. U P ,‘wfl Lo a <. AoUd 4_>c_do LoJli 

*UxJVJ dJL^Jl ^ iijj^Jl jl , <26) ((dJUVl 

•* «« 
p p 

^LoLLi-^ ^I^jI 'L& j (. 5 jJl Ji AS" (, 5 .^«---JaJl 

* 

.^AjwL>eJl ^o^ojJl L^Lqj L^-5p ^^23 d->lJL5 LgJ5 ^yv]l^ ca5 

iJ j^ 5 *^ oti t jJjLJL? 4 j>- j jJalil ii ^r >t/0 

H M 

t AwwJ jJl o ^5^1 U^Jaj! ,l»Lo-j jjw^5jli 

^ p 

,4 jj ^< iJl cJ^>- ,L«L»j ^ ^^>tJl JSISOLJ aj^j _^5 jb i Jl>”^1 


Richard Dawkins, L^ Gene egoiste, trad, de l’anglais par Laura Ovion (26) 
(Paris: O. Jacob, 1996), 

.(1976 fU LL?S I a* JaJl) 
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l*JU jiyt ^1 o^~^l jUJ 

v* 

^rrr*- J (7^ oi -tr^' U- 3 ^' j~^ ^ j-*J-0' 1^-* 

t ^yljjJl ^^aUI <Ja^J ^0 ^ISsJlj t^jJj>J! j»LUl \ AjjjJI 

L)j .Ajj^_<JJ ^£„iLjl ^_P.Jl ^%-J A_&^v ? j Aj^3^ C 

^A La aJj>cJ|j .^jIjjJI ^ j-aQzJI JsL^jJl 1 ^wX_a^J>tu JJjT Ajj ^ oJl 

jlj .^jjIjJI oli^ ^.L^l ^iJ^Jl ^ iJU^I ijjj^Jl Ol 

** ** •* 

1SI jb LJ ^JlL .La ja <<& J>Jl ^i)) jJ! l^iJLA 

_ 4jjj*o LojIj JLI Aj j j*a JaAS Ow^wJ .^Aj Ajj ^ jJl J ^*“ JO oLj>- 

*♦ 

J5 y_JJ u,_p J5 _}SJ> ^ aj"jj^JI jl .J?-li jJIp 3^y O <^L> 
L^oLo-iaI jS j» .L^jJLoj ^3 ojJl_>- c L^_5 jjj ^looo^L *^3l 

Jk 

La j^mmo Jl a_> I LS I Low^—O c L$j>* i<<> « j ^j^a I 

** 

^iSL A la — - -a ciLO t)L ^A AjJt ^Jl OLLIj 01 .L^Jl^J>t_; aJL>-j J*>LL- 

^3 A_*_s! jJl t A_t j_L>*Ji ^<LsSLLJl^ 0 c_AjU^JI a^S" jZj jAj .^Ixo 

l£>*^ ^ Lr° £wo^>J j-*Jl 

L<0-^>- t JJlJi ( j -a JJoSjb j*-lj .Jj>cJl jJI j_A L» oLjjjJI 

(5 >» Aj Jaj ^OjJ ^ £J c V ij**' 

?i*Jl _ Aj*j^ f | C JUI . ZjjA ^ 4 ASLLa _ Aij^a J^l Jjfe 


A J_^_4j>- ^ 5 -® O^A-P LajJ-J^j 4*jJ j}\ tJJ L)l «A_o 

ijjik: L^jj>p jl 5 LJLVI _ LiL" b\j .SI^JI 

fitXuL^ ^Lwm J I I 0 j3 jJl j * wP Aj ! .-A j t ^US/I . (ADN) 

.51 jjJl oLx. ^ SJLSljJl JiSn Jl* j\ iLykUJ 

** 

^Lp La jjlSL ^ j>~\ i^_ajU^^ ^Ju>» v )LwvJl J Ol *)! 1o5La j 

oLa/jI ^_a ^jjl (.^jLj'Vl (ADN) aJI . . . owLfl_*_a a *jla 
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Jl_P J^Lj3j>cJ1j ^jljJi (^.4 « * yg I il J-& -LvJ>-jJi C JaL?*- dUjJ 

♦» 

ojlijl J~l>Jl jU ij, J>~ I if>- y> ^ iJUJl 

^ p, f, p, 

I Jbl /Jo J Cbll j j_xjJi j Ja-> AjP jl ^1 i3UJl (JU 

*■ 

tj jIa^JI o) * 1 1 i - o ^ I 

( JJ>-I^ ^ UaJv.il ^0 LaLIa^o jjj_> *V j-JjJl 3 ^j>x«<jJi jl .J^L>- \$\ 

<jA-*-> ( j' J^-rd jrr*- (jr* Jj-^j oUjj^JI jjA*j .(^~?«-<Jl 

►Usttl i*«UJl ^j^l jl .U5b ijU (i>Sll otf JjH Jl 

4 J jJw^5sJl l Ajj j-oJl Lo->J <• oJJl*j ^0 ^y>rj! 

*« «* ♦* 

Jojl ^Ji l ^ 1 A ) ^JL> (1)1 J-fc ~L*_>- Ji L^_0j-A ^ iJ! t Aj3 j_aJ1 

JSC wLaa-oJI a^j15sj>-| ^Jj o_*_j J ^->^1 jliU! d)l . JbJl 

.L J+J? L>eJ^3 Ljlj t 0->L>tpj 

iM 

^ oL5"j^) ^y> <—*S jA i JaJj>Jl \ J-A Ja^jj 

^3 * A»*«^C>«>£ AAj ^J/2-0 Lj 1 I L^-P“ A-s^ Lj>c_i I A^^J .sA. * 0 1 

^^wJaJl ^Laic^ i v 0^)_>5 _j <. Aj^>^>t_l! coLp^_<>->t^_]l Ji>-3 

♦* 

//Vl JLjl cotjJJ! dj^suj *JJl JU SjJii JiSn 

aJ j I ^^aJL>cu c uli I dlta .jjlScJl (3^*" ij l)^Jo wii ^J! 
^J_P j-^- 1 j-> Ajj O i i-o*J t A-L?j jJI ^ 

•» 

wLsj>- jJl L^_0 wLa o^SIj (L<ol^ aJj2j>- ci Jl^'^LvvJLJ J OwL>-J 

u* 

Jai M-JJ V J_yi .gjL) J-P ^ . Ifl ,- 0 , I l ^*Jl J-A 

Ajjj^JI XaaJ tA-jU'yi _ Aj j j-^JJ jjJalwoJl Ij-A ^0 .^jjl5o ^L>tJ 

c- 

C5^ A a <«-<>«. a * jj j ‘/s i l » ci—*-v-J <JLJLJl oi .aJ-ww-LwJ1 I 

1 ^bj)/l bu C Aj>-^j A-3-3?^ <LJo 

olj .AjLcjo>Ji jjlSUl (3 j— L^J ^r>-i ciJLA V tllA ^ aJww>«1_mJ 1 

*• 

aJL^o ^0 j ^ ^ aX JLa>» jOCj Jl Jv^jl 03 J ^ A /J l tlJJi 

(Leslie Orgel) J_j>-jji t jL-^ ;: J La_; 1980 ^»Lp {Nature) 

JikiJl : jUVl ADN : jl^ju (Francis Crick) 0 ^J>\ y j 
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dJUu o*L>- JLa] . ( Selfish DNA: The Ultimate Parasite) ^ 21) yS-'iS 

oL I jJ^S ^jJLaJ_<>J! v^LsXjlS'N 1 *u*_> <JLo-pVI 

^xJl ^Jo^/1 I o_U*jLa ^_*_P L^-0<A_>“ wLs OoLS" c IkLxJl 

*♦ 

V Jj-b JL-jJI (ARN) nsyr cJu^-l 

L^JLk*2> ^ ijjp La c ajLA?j ^ I ^LjwL^J ol ^JLo 

SI oUj o Aa 

J-j*-LJl1I lLUJJ A- ^-i ‘L-si’ j-3 ^1 ^-3 1 wLiN jkJi ( JlJ>-I 
ol iJlJJl dLJj J^-jji JUU .kUJl J\ vJL ASLkU y>lkJ! 
^ 4J ojla N c(ADN) ^Ap Ui-ko. J^>kJl JJLk 

a>-jj)i Oj£j jS S'^S'y’r ol^-klj ^>■'1/1 ^L^o^l 
(jj^ ^Lp t^SjLLdJj .. . Lg^j j^U Ji U 

AXjJj>- 0^>Ls_L>*j d)l jJ-oj A*/? ^_P .Jkj OJ-Lj (ADN) 

dJJj doi5 JLi ^^JLJl jj-*j dli cu^oo 5jh ^isl 

*3>-l^j! Cl^LcA^skl ^JwoJ*)k»> Jw<>->e_a oJ^k Akj^ dUL-A^ . 6 j^NjlJl 

£. 

3 ^ ^>-^1 okjJjJl j-A_P k%wod>-j (jkvo^/l ^_£jJ < j_jj_2d*Jlj 

^j^xkLJ ly* j^Jl j*J> j^kkJl oL jSJcS\ ^JLp oJUj- 

WjjjJlW 00 I.S ( J^*> *]A-wvJ I dl_L> d)k IwL^Laj .^^UjJoI k_*_d2-l Ls^ljI 

%♦ 

»* *t 

^-*kj i AikL^kA jk^Jo <Jlj U> Ijj^ v-— *A j jJ ^a Lo»>|j t iSjjj^ 

oSn pii jj ^1 (_^J toLVwaJl jl “Vj” 

uj !^j^5kJl Aj|jj>- A®! c-k AULia *^5sJj .Laj_>Jj>o 


L. E. Orgel and F. H. C., «Selfish DNA: The Ultimate Parasite, » (27) 
Nature , vol. 284 (1980), pp. 604 - 607 

E. T. Dermitzakis, [et al.], «Evolutionary Discrimination of (28) 
Mammalian Conserved Non-Genic Sequences (CNGs),» Science , vol. 302 (2003), 
pp. 1033-1035. 
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£. 

jlyi LJ-v^Ll^l 

L5^ ^.Lp) 0 »Ij 4>w2J £~*Jo ^ylo jlj-S-iil dJUj jU b^ij^joi 

oljb os^ Vi>^' ^ J ^*-e (>r^ ^5®J - ( \jjVl 

*• 

jli ^^Jlp oj_^w<J^ J^*>L~J1 o*>LJL>*J ^\s 

p 

4ijjj^> ^ j*4^jli; ob Ojiji ^b.^LtJl J~b>*Jl J* 

ir* °_4 J*' ^j-! >* <_^i v^ 1 -! J~r ^ A/ ‘■J^ 

• • • <j~''“-^ iy* Ijld'-^’ “bj^JJ oL>*A£- 


^Jl^ (J ^>z^L) (1)1 Aj^+>- 4^- j^»>c^ ^ ^A^JwoJ 1 <UJ»-Ijj! ^ya 

l^_JajO Aj ^-^>tJl AS' ^<>J>ft^oJl wibu oL*J>- A^^'^ks^- (1)1^ . AS y&J>x. A 

ix* ^UaAli j £-~* J* <J J>H oUjj-Jl {jA jfr *jy*0 

N b 4j ^Jl 4^jJL» .jjJajJl jlAJLo ,JJL<>»j 

tciL^-Nl (j£.JJl (ADN) ^wLoJl J-c*-Jl A^*iwoJl 'y I «Aj>- 

b^?U^ :>L~J>4 ^ ^>- ^J > I JaJai ^^Jl 

p ^ 

((^j^^J|)) i jA\ j b b_J J.S Cs\jL3 x C-jIjj yA ^3 1»L~J>- 

oUj^JI ^ ^jJI dbli JJ-b . (30) «Uuj ^ i r UjJl» jl 

•* ** ^~i 

^-Lp .la 4.3 0 p-LaJo^ I ciU^ ^jJxJ .^X-wJaJl pULIjN 1 cL^Jj>o 

♦* 

^ J^*>L~J1 j-^Jl dJUi ISI ^ oLj>JI jl .oL 4 j 

bC^~J L^xSb ^i!l bJt^uJl ^L^-Vl l^JL jo b 4jw*-^b*u 

*• »* 

.b^ljj^aJl ^j-vubll cliJAJ L*j j^j <A>t)LLo b <U3 j \1 b^l^Jl 

Jb3j AjwL-La)J| ^xil^ £j5 LsLoj ^JaJL ^ajLo 4 jj jJl i^iLL (1)1 

,jJjS O^U*lp%^-vwgJl pLoJ-P b^oL>- ^jA \jLSS IJUj 


M. A. Nobrega, [et al.], «Megabase Deletions of Gene Deserts Result (29) 
in Viable Mice,» Nature , vol. 431 (2004), pp. 988-993. 

Richard Dawkins, Le F/euve de la vie: Quest-ce que revolution?, (30) 
sciences ([Paris]: Hachette literatures, 1997). 
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Jl kj* d* 

J -V ^ ^ j^j-! c5 ^ 

V* 

jl j-%>- J^o LgJ 4-*Ja-* jJ-J* 4j*-JaJl jl j •j^ a j-U ioLtl^l 4-ojULo 4 j| y 
Uy^l bJli t jU^Jl ^j^-ij -4r^' tjj jA tlr 0 

2>*ls>- jtS jC^o- c ^jC_aA-o ^JjJcu jLdjUalj ^y^lJLxSl t yCC Jj>- yJlJLo 
J-s^l ! Lgj>r ^~ /?jj lS j^~ *-— ' &-*-' J> j-° O j-v^jL*-<Jl 

f ^ p p. 

jj-A^C_ll jl l^*J^I J . ^ I >J I ^%j Lxj I ^^3 jj*w*-ll I J C JJ-jajl 

_ jJajJ I ® o$)} j d-> j ^ lg wli j jJa_Jl 4 j ^J ao s 5 LccSLc^^ oJU Ju>Jl 

. 8 j-<ccj| 

i ^^ > ' J . 4-*o j-^» o~L> ~LP liJ-A j j.Ja.11 oi^j OjJ Lo I 

^jUa j— A j j— ja_U k_3 j ^— *— o— )i J— yj>- jJl JLj>JI jl— S” i o-*— > j_2 CC-3j 
^Lp LjliLj oLlcSl ^Jcll (Archaeopteryx) {J ^S^ J ^jj^S J)l\ 
aJj ^jJL> jJl <Ja^j .^Ip j j— Lo j 4jUu o jAajj 1 1846 

*• p, 

j-^-C J ->h oL— I jj dii <J jXJ tjj-Ja Jl J-S^ <U_^j C ^J 2 -C- 

** 

< yo ^Ju>J>tJ Lo^-o ^C^l ^JbL~*w<Ji ^yo ^j-laj 0 jjj5j>-^/ 1 dLlo jl t (^pjjjJL> 

. jl ^JaJl ^Lp ‘CwOwA jJl 4 ojCJL ^ S\Jl tC^LJ^UicJl Jb-I j . CCL>L>J 

p ^ p 

^ « ifl * ( j5J 4 jI J-5 4I>CC>“I jld t c j^-*-Ji <U^JL 

p ^ 

<CpJo jl ^yj .,/? 1 1 ^r^*xJlj 4Coo>t-<>^>J <C»lj^ ^ i ~‘«i^ *m*i*i c jj Jj>“j .jl jJaJl 

j j-JaJl ^3 ^jJallxj! jUjo — J» 4j jj^ 2 j (jJahjjj 4»Ji y>- ^jJaljJj <J Co U 

*♦ 

yp j / 31 Ctj-JaJl y LO j Ctoi 4J jLj ^CLxJLjj 
^A iU ojjp ^ ^-,^5 jV I ojlC- 

H ** 

0 jAj ^Jl jX> j^j'y 1 cj^Lp! <u»I j jJl jJJj jli <. l^JUg I l] jSLjco 

•« 

c j jJaJL> ^j-IaCj Lo ^3 ! oJj JjP 4 - lCw^'y I • jL—^V I d^l^ j jJaJl 


Patricio Domonguez Alonso, «The Avian Nature of the Brain and (31) 
Inner Ear of Archaeopteryx,)) Nature , vol. 430 (2004), pp. 666-669. 
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01 A-yg^OJ ^J^OaOI ^.ij^jJl £_a Ij-wO aJO*^ Aj| 

£. ^ f, 

4 jj-JaJl .jluj oU 4 ^a?L> 0I 0*3 jJJ A^wwjJL . Lv ^ «« > Juy^O/l jA> ^yi |jj! 

y, y ,(Jl5-J^0M ^ jjgj .^Ol 4 ^oIjjJLIL AjisLju (Jlj ^JJl 

Jjii L2 L>j aJ OOf ^1 ?ol jjUaJi ^JUj LoJ^- ^ol jJjJl Olli-> 0> 

0-*J>- 4 31 ^j-a CJ£-L>- <OL>-OM o.ij_*~-a 0} .(jlj-JaJl |*-L*J ^UaJLyd 

.L^JwP C-i-05vJl J y& ^tJjLJl La ^J| 5 y*j 0 j-Ja.a OJJLyk 

e-LoJ_P oLjol ^j-50 ^ j-OJl (jLa-OJl ^j2> jlU A_*j£>ljLa Oo0j>- J-SJ 



r 


1996 


^»Lp ^_)L*Jl ^j-a oLjL>^x 


-oJ I 


4^L^L5 ^_*~0 L^J 015 4 (Sinosauropteryx) 4 j jJ 

AjLi? ^a OlJ^J 4 jJJ AJLJb>tJ! 01 J 4 ( jyj 0L*3 j-k t4 u y£ 



A-«-w-b A_l_>c_a ^ Jl /^jLLxJI ^jO_£>Xa yOLOjLSl <-J jJ>\ 

*♦ 

: o^. WxJl j^JuJl>- jJ ^1 4 OjJi Ju>-Slj . {Nature) 

j— SOJ . (Protarchaeopteryx robusta)j (Caudipteryx zoui) 

<>-j3 jjJaJt 0 Lfc j <1jLp ^0 c-»Ijj^>Lo jJI ^a 

■& 

. 2L> jJl . . . A-Jaxj I L~aj j ISLo 4 jLtf^a Lo«gJ 0} .^j^LllOf I 

pL-ow L.P ^1 A^wwvJJLj jj_Ja_U _ A»-w^lj>xJi <0 JLj jJl 01 

_> L5 j-sa>Ll>jJI 01 40w<j>' 4 dU05 i 4 l^LjL>^jl^-.<»J1 

Jl 01j^>*-!l !0~& a ^r^i (5**^ 0 r* ^ 


^ ^ ^ ^ f 

^Jo aJI .ljj>“ L^j>- ^ 1 01 OiJOJ 0 L 2 4 o^UL>x^l«^< 0I ^LoJ-p ^»Lal 

- L try ‘^UaJl J~t J-" JJ-^ C^ri J- -2 -^ 1 0'-^' ^ 

* * ^ P 

j j_$0 J»J ! I J5j-a j j-al cLULL* 0^ .0 j-jLIs? j-^J J W — ^ I L ^vS^Lu J) 


.j j-JaJl oyL) ! o (*) 

J. Quiang [et al.], «Two Feathered Dinosaurs from Northeastern (32) 
China, » Nature , vol. 393 (1998). 
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(Protarchaeopteryx j ^Lij^ N j (Caudipteryx zoui) 

iolp Aj ^ A o[ -oi^A robusta) 

JUJl j .(ji jA? j-^qJ 4-LaU>- o^L) *xi oj . ,j-jb ^-^Jl 

Jj>-I ! jji A-A ^ j - ^ p (JA^ -" O- 4 J-V- 

3 0“^ <^1^111 j jl j d\ j:: \sM jjfc Ju>- J AJUfc 

*♦ 

oLL^I Mjj itjx J\ ip^w jUp^I aj bl .^1 ^yujUl 

♦♦ *• 

oi »l)I j-JaJl (1)IS j j ^ Ja- l l bo-> jJ O^i- <l)j, • • • 

L^Jt oJu ^1 oLiUJi dJUd LsL§i Ijlp- dJUi 

4_sjlp ^Jj>- I /^o 4_2 A-Jlo jJ I U_*_> ^_] .4^o jjIjJI j j \a .7 1' Aj j)a j (J.A->xj 

» J) * JflpU 4j2 >vc^ ^‘"' * ••-* -• ^ k^^iJ wLS^^ 0 1^ « 1? 1 1 ^ 

*♦ ** 

L^— p— £* jdl ^ J J) L? « 3l 4_j j. )g,) od& I^-SLa^ 

c^jJi ^Ij .3 wL«L^? JJaJ LgJLs t ^>jJAL ojj c 

JuSj .Lg_ >Lo JUajL £t_ow*A> ALaZjlS^I Lo <. j^a>\j >^ Jl 

^jj 5 y t j C 0 ^ L ^ JL ^OjAl A~u- oliULiS^l 

.Lot ^ 


^ijLLo Uwl^ j jA <u>cJl cjLoI^JI ^JLp j j)^ ^ oj 

^ ‘Uj^iij (^jJl LfL^lj jLiu <u~i> ^jjb l-b 

£* j»j*)bJl Jj*-I J-^ ^ ^ : JJ-^' 

o <uA ^L<>-vvJl u~^ dii>ui oliL^a 

l)Ij A ^JLpI Ol < i>i 5-^ jf ' ^ ( W 5 J jdJl^ j_^Jl Al j-PxjVI 7T^w>c_v2J J f- j */? 1 

♦• •• ** VtaF' 


(33), 


* ■ f- 


4jjJj>- jl ^>* (Jl>c-o I ja\ jAi J5 Aj 


^>L c J I 4_) j^wJi cli-L) AjU 4_) C.»j3Lw?lj 


Darwin, L’Origine des especes au moyen de la selection naturel/e ou la (33) 
preservation des races favorisees dans la lutte pour la vie . 
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(_SjJ SL 






I {j-* {£ L*->lj t C^LjULaJI 


"’ll ( 3ff SS- ) • « t< .**1 

. AAAl>c-4 C-*-**x ^3 C-J -13 u ^Jo 

t* 

oXpL~*wo ^Jl*Jl ^2 -xj OwaJii i jla*^»JI jJl «JjLli 

pjjbl Jill Ai^-Vl pJLp j aJLsjJ! ^JLp : I jl>- aJJl* 

^ cjIjj ^ oJl aaIj^x^JI <w*-*-«^J! aj jLa^-i aJL**jJI ^-Lp 

ai^S/I p-lp ^*1 ^>- ^ 

<1)1 L <±j 1 j-y^ 1)LJLlL> ^JL«Jl ^yz ^Iju^J! 1)1 ^il jJl j .jii^Jl 

OolS" C I Jj>- A^ c ^Jg AjL^jJ! ^3 c lA-JU aJ^J&Juo <LAj jlz.) t Aj^-wJaJl 

«♦ 

Aj oUj 1)1 J-& Oj^ !^wl>c^ C^wLsnJL^Ij MJb jL>Jl 4_*_^l J 

l/ 5, jl J^rj l/^ <-**>^1 aaIi^j ^ pLJ 

*/2A) ( J^-*-> LlA>eJl oI^Jjcu ^^ s T' (j** *• IjiSIa j 

I t 4_~*-Aj ^ JWaJ ! — ^L^wA«^WW^.'Q»J 1 

** •* 

^ ^ J-r ^j->> A_**iu3L> 1)^-^-° 

Jslu^JI (JUwJLj jJl 1)1 .(JLljujJI t Jl^LiJI oLJL-Jj ^J l 

SjLiVl dU: j! .(^i£, jb-lj) < **** ) byjJu JeL U^- jiLidl 

♦• "i* ^ 

dLb 1)1 ^1 c j^j U ^3 LsJw»>- LfL j^J aJLjJiJI 

i ^y* L> J a y ^<>Jl j^-^aJl 

•• ** 

j-)l « aJ j_j ^ jJl t jj .la.^^o : 0 jLi^l c 


^iUJl 


.jyJJ A-^UVl 3 A3t>U Lfl : Camerulaire (*») 
.(^t^>-'^l <■ A/, ./a" ^3) ( ?if ) 

♦ A. 1 A-jSwLjl ^ 

. Ji J^ail p£S\ 5J J^J : j yj* (»'»*») 
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J\ O' J* 

^UU ^Ja .■ws^O ^ .^LojJl ^ll 4j>- ^ ^^Jl OOU j-w 2-*Jl 

JL-* V Ij ! 0 ^_9 4 _LJLo y[-*^ _ L> jJa.) _ iilj.il 


f 


wL-^t. 


c^ 3 U~Z~^ ^ ' (^ 


'ill 


->- ol j — a j-*Vl L-J»La^| 

*• 

4 o A. *_l 1-j I j j j—A j 4 0 l — 1 ^yA 1 f’ -Oj . ^ t —j •j. *,a ) I *. v>_.qJ I 

♦♦ s 

J -^H tSji O-^' Ji ^JL*J1 J^S c objOLaJlj t ^j£> j^-Jl j 

^jsjzil jU 4 JwLj U> ^ 

J ^_£0_J oO— >&__> L_L_jI 0^ — *_J>- 4__9.il K&—A Jj^_> p 1 




Jl ^J,^> * I 


^jJ iJ^xJL<Jl 4_i_LJl olj t(^J1^>Ji) (Archeabacteries) 

« ^ ^ 

^s^LoJl ^Jl^Lwww^ ! 4_>jJ (J^5\j ol l^j_ OjV jpti*Jlj Si jjJl 

^Jl ^iLv^l ! i*iJJ.i SjA 0*jl i^jijj (Jljj U Cdl^lOOil J^SsJ . I 

J ^^9 4_U>-JCoJl OOUj^Q-ll Ol -0>S_} 4 *WwQ_ ^ 4jrd_r^* 


4jjj^ ^ aJLjLw* ajjUJIj 4_)^lJi (Pax6) c~j\Jjy> oU Ijl£aj 

v» 

£, 

jli (.SJuj^vJl iiilwsuJl .i^SUJl i>Lo ^jJ (Eyeless) «-Lwo_*Jl 

j& .judl jUdl J> L_aU5 djLU « t ^dulwJl» jdjjdt ^"U 

*♦ H 

U^o V /^LjJl 


^9j t eiU^ . <Sj 1.^..a.>- jJl 4_)L)JJl ijr**- 3 ^4^ CdL jLajjJi 

.j-laj olf>- j Sj_p ( j^o oLJnS''Vl ol • taA_£aA— 4>»3 | 

C- P P p 

<_rj' tl^^' ^J>*' J^>l w*y ^! J^; ^c~; ‘^j' 

ol . OOL jLa3 i *)\J! ^5 4(1)1 Jl 4 -SCLo^ ^5 ;»La L^-P jJo 

•• i 

Nl Jr>^>J N 4^ . JaJl o} .(^ j-AIIs* Vl jA L« ^jjoilj 4 j^Lo V A^wJgJ I 

«r ^ 

4aJj>- ^jJl V I lJbOj>- 4jwL>t0vvw* 4 ^IjL^oJl ^oJl 

ijpj OpLoJl Jl- 3 4J O ^L<^-wv^O s “ OOi ^>cjl ^jjlSsJl 4 ^jLL-*i 
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fir 

jJl ^lajL/gll ajj l)1 jA*vj . ci^Ij jLdi*^y i j caLjULiJ! 

cJLii5^1 ^ J jMl - (Pax6) J uL^Jl o jia^ oJlS 

4_jLi jJl y*p| JuAj pL^jp-'yi (JjLj a aAa> 

.uLJ>l j 


01 ^ Scu: ^kjl olij^Jl JJLj Jj» 

.LjIjpI ^^JLp Sj^UJl yyVl JjUbJ obULv* IjuI L5 yJ 4 jLaJI 

♦* 

(Pax6) oU t JllJl <> J& ‘Jjy JkAJU >* JJAJI o| 

*4 

t(^l^j>Jl jlf>Jl) i£y>-\ J-LkJ ^ JJ^aja 

** ♦* 

lj-^1 ji dUi ^ \ ^-Ao L^5 4_15 Uja> L^jI ^w?ijJl y-* ^ ^yJi 

AAblA»p ca««-vwJ 1$; 5\J c l^jb ^3 4_L>L<>JA) *Al-L> ob ♦ 

•* 

aaIAo cAyL^-j aS c 0 J.S-A-A f-Lvipl ^Jl <u-vvjJL> ^JuL<>aJ! 

m* 

i* 

(jj « laA. > ^ LvvuA-*^uiJ I jjji.lg " 1 1 H jj g A & O | ( • • « ) . La Lo-> 4-<L1 -A>eV> <LuP ^_> 

yX>^j (jj_ * j-Ju *. Jl ^Jj ^ ^aJI 0^° cJy 5 ^ 0} LaJL^-vj ^J_p boL^-j 

^ fi. fir 

c-jLaJ j-) L v 2 ->l j 4 4 J 5 J ^jJ_>e~a 4 -ovA_3 AALvI jjj AaLjj jj* iJ jJ^j 

(34). „ 

. «oAjA^- CAu jy 5 


jr* LfAi l >SA- ! V ^1 AWjA' JjjLlil jj»j 4 ,>*>51 jj 

** 

^ f 

L)jj? .LaIjj^o ^.-».la-A ^bk-pl ^S> c^y>til yjLSvJl 

. AA& A^a A^I^IAaS"! ^Jj l£^jH *A1JaJ <jjLL*Jl 

4j J iSb t v_3 y>ol AJ ^ AaIj jj-oJi ^ Jl4j 

ol 4 _>LiaJI ! L <aL1a>t-o <uA y aa!jL>s_>I pLa 4_Aj*iwA) 

fi' fir ->«A 4 4 mV * M **A * V * V 4 

j 53 ^4 j Aj Lo^L^aJ \ ^Jw^j ^-’j, t AjLaAo A2Jl>5.x>J| j 

^ M 

01 .a-s^Lv ^^a ^ I J-^j yccc^ 1 


F. Gasser, dans: Pour Darwin , sous la direction de Patrick Tort (Paris; (34) 
Presses universitaires de France, 1997), pp. 976-1009. 
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^ ^ ^ 

j_pLjo oljl>tjNl ol ^j-JwJi ^^Lp Jj>J 4 ^ J j^Jl 

** •* 

p p 

ol OwLp ^1 jj\ oLj>ta ^Ij J-Jj>tj oJL>- j .Ci'jl 

^ V ^-a k'-J l -kjl^Jl bJa*j 

♦* H •* «« 

£ c. 

,4j!^ (^Lg^l ^<>pi 


JJL>- J j-f-t JC-a jjJajJl <J ^iaJ O^liLv -1 JusJ 

p. * 

. ^ojJi _ j jJalJl ! ^ojJi pLj>-I ^v_Lp ^ej ( i 4 LaLo-j JjJo>- ^<iJp 

^- 1 p oUT < ^ r o oli’yGJl ^JwJj>tJ ^Jl L-$ ^JUJU j_> J j>*Jl j^oJl IwLa 
Ua P-\M (Jlpj iJLJl JLp ol . < 35 ) j>dl *pt Jipj ^oJl «-L>-l 
^ iJ^ljj £jjttl Ji if>L» J l ,jJS opULL" U^jjJ jlS' jJlp *>u^ 
jPi .1822 Jl ^iiJJ LaJ -lO^Ij UjJ ^iSVl U^Olij 

e f P ^ 

^-*vO 4 ^wJaJl ^JLp jJLUi 4 LoLp j 

o ^ la,,; (Etienne Geoffroy- Saint-Hilaire ^-JLI _ oJL^ - 1 y>- 

( Memoires du 4_£j*juJI ol j.S'Ju o jULa ^ii 4 oLjUjuJI 

•* H 

aSLqwv* ^j - OoL*^ - \j y& y>- jjti 4 Museum) 

4 iJUuT Jap-^y J .oL>jlili*>Ul ^1 JlJ-S " £0 4 (oUjUiJl 

* * p 

OljpLo LoP> ^-JaXl]| SJ^-J 4 Jjjlld 

U 5 LJlj i-^jS 1 l5 1p ^^i-L IP olj~*Jl cpj> : Jj-ij 

(...) *Lo o>U! j-*>~ ^Cj 4,a&>kJl> 4-^-a>>Lxj 

Op«j x^,a> L^Jao Ill J 4 ^-»UcPl c 5 ^J 4 ^ljLoao Clots' 

OIL" <ui oo-Jj (jJJl J 5 P 11 JP ^J! dJJJU SjjP*JI SPjVl J 5 
OOjIj t ^Sj-OJl ^J»^>tJl OoUl^^Jl ^oJ 


Elizabeth Pennisi and Wade Roush, «Developing a New View of (35) 
Evolution, » Nature , vol. 277 (1997), pp. 34-37. 
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t j j3 4-Jl j-fria.il 0 *>Lm2jJI J £ 

*• 

(wJuLSl ol5 c Ls^-jI dJUS ^j-4 JuLv^lj (, Aj jJ^aJl f-Lvi-pNlj ^_^2-frJl 

O^Ui*Jl o j-w^^ 1 AA-Jail 4 ciU.5 ^ol j 4 aLS* ^ jJl ^ 

/ ^WLscoj>-j ^^1 ji AjJadl 

^1 oLjl^uJl aj jJsl> JJ^S" j^vJJ j-^ ^ jJLiJi ciU^ <1)1 

t^j/Vl <^W5 A5jj JJj j s- ^/l y :J>aj 

«* ♦• 

(1)1 ^\ 4 4jHi d)l C->Jj>-^ LojIj 4 AlL> ^jjl iaJLs 

^jJ p— > J 4 C^Lj j-a1^jiJ| jJ £C_ su>jlj ^uSn pUl^Vi 

Lfrj A^vjJj jjJL j IfrJb olS*)taJLij 4 A <Sp^-A> J~jJL oi j^>Jl 

. \jjyr >jy. tiLUJl oljLJl JUj ^ . (37) «LLJI oLjUJJl ^ 

%♦ ♦* 

. j jliJi ^jjJuiil ^Lp I^IAax jiS"V I cij U aj>“ *lA^s jJj 1 _ OoLwj 
^ ylpj 0 ^^ajUca oJU>o I^jUL^a* 0 jSsaJI lIIIj d)U 4 Jaa^Jl * y*^ 

” 1 J J^ J>- <U*»i jJUj Aj| *AwJ> j5" A^Lv* (; jy2J>-^M 

wLaJ . ((> jJbJl A^^-olbb J o ^ fr .boJl L — -* Loi»wi-^cJ 1 <3 j^wL-i — * 1 *>> 

i3jL*-/> oJl> 5_> A^-o*>L£Jl ol I— «■*«■ JI Ul~s> Jj-4_aJI jjli 

ool ^jil! S j jiU L*j j-o ojIS ^1 dil^ijl c~>y& pjl j^iJl 

** *• H 

A-w>3 y% (J^L>- AJjJ . j^J>L*Jl (JjLJj 4 L~o ^3 ^-L/ o j->" 1 £-Jb>- 

Ji« LLJ) oUjISsJI lo JjLoj 5y>-j o j5^3j p! 1 ^ £L~>tjj 
y* ^Lwwsl axjjI diJljjfc aJ| A^wjJU .aajL*iJ 1 c^l j_JL>*J!j oLjLaaJI 
jil “^"^d ^ L«L<j-} aaL*^»JI cjUI yj>zS\ 

OL® t iJl J-)i ^ < Lwo->^LS''y 1 ® ^Ll13Lj C^jL>“ w)3 ^3>cj>- d)l 


E. Geoffroy-Saint-Hiliaire, «Considerations generales sur la vertebre,» (36) 
Memoires du museum national d'histoire naturelle, vol. 9 (1994), pp. 89-119. 

.A^Aj j J-/7.U (37) 
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015 4^ wV g_>- AJ>- Ls^ 2->3 ■) 1 L>j _ 00 -jL*-^ — 1^ jj& yS>- 

^3 ^4_j y>r ,»,/?. xy 1' ^ jLjCpI 3^) d)j_2 • 4»wO~L*Jl 4-^>-ljiJ! (O^* - 

— 

f. 

j-*^>LwP ^LJoi5l pja ^Jj .‘Clij J-*j 0o Jj>tj ^ ^L*Jl <Lw*-pl5i 


0 j3 j-t5l) I Jj>- jJ>-IjLa C0-3j ^3 "5) C^LjLlL^Jl 4jjJa-t O^A y 

*■» 

£. P 

>»_— ■ ^ 1>J ^ y —<*— ] 1 y--o~*—' I *L^i 1-P « «* « 5 1 Oi 0-^«> C ( imm.^ */2m) y 


iSy. 9 


15^ 


(*) 


A-J^S jl .iaJU^Jl 




i;Li (_5jJ (sog) o^uc-^j) oUj jJ> >_ iLiiS’l tl994 j»U- ^y 

^ liA? t<3 ) ( >r^ cr^O' <_r^' 

•♦ v* t* 

j^jJI (chordin) 3uLwJI If^jy-* C^>J c(olJl<y>) 


(39) 


^ bl ol53lu-> oLjUiJl j oLjUi^J! ol . yy>JJ ^l^iLlI 


L- <K ^ ■«,.« ;W> 

(40) 




(sog) : ^^SLajl* oL^jL o*>Lo-*-j y*. 

y* U ^J^yJl j JU5 ^S3l JiLJ jj <^Jl£ ol /"^(chordin) j 
(chordin) j (sog) cukpi yJl iJJLJl *5jy * Jl j^JaJ tj Vl 

^ p 

-> t Lya_*_> U ^ «,/?..*-> Lp j_0 j-^p- f'Lol L>-Aj 


. _ Ool*^ - lj (^0 

V. Francois [et al.], «Dorsal-Ventral Patterning of the Drosophila (38) 
Embryo Depends on a Putative Negative Growth Factor Encoded by the Short 
Gastrulation Gene,» Genes and Development , vol. 8 (2002), pp. 2602-2616. 

Y. Sasai [et al.], «Xenopus Chordin: A Novel Dorsalizing Factor (39) 
Activated by Organizer- Specific Homeobox Genes, » Cell , vol. 79 (1994), pp. 779-790. 
Scott A. Holley [et al.], «A Conserved System for Dorsal-Ventral (40) 
Patterning in Insects and Vertebrates Involving Sog and Chordin, » Nature , vol. 
376 (1995), pp. 249-253, and V. Francis, and E. Bier, «Xenopus Chordin and 
Drosophila Short Gastrulation Genes Encode Homologous Proteins Functioning 
in Dorsal-Ventral Axis Formation, » Cell , vol. 80 (1995), pp. 19-20. 
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JJUjlj lit - j; j-fJaJi ^febjd! 

** ** 

. jliii'^Ub c^LjULil! y* 6 y Lo->ljj ^ y^j> 

(JpL^vo ^jLS' ^1859 ^»Lp l ^jjjj\i jl 

oluJLlSi 4jj>-l j^>jJl cJ*^->" 3 ^jj >- jjo 0-flS ^Jl cip jtaLajJl J jj>- 
Sl j>- JjI c-olS" oLjjULa /^5 sJ . ii L».^ V I JjU £l j^l j 

^j_o CpU jlJLoJl J2*-P J-flJ .j-J-j| _ CoL» _ 1^ j3jjy <*JjlJLa 

jr^L Jl ^LJSn o^Sfl ^JU jJUi 1 1860 ^Lp IoLjUaJI 

p 

jj JaJ)) jL 3 j^ 4-^ cult aJL^ ^ (Ernst Haeckel) c~~J jJ 

I ^j_*_$joi> <Jj L?- AJjJ . «4jl^jJl ^_1_P ^2J>r_Lj 2 j_Ajl ^jLSsJl 

» ^C -L>wl 1 ^ y *^wsJ J, lj ) ^^P 9 J) '^‘ I ^ O ^ l-C) 1 

♦» «* 

.j L^° Loi j_&Ub L^-A Jj>- 4JJ>-')/l ^_Lp 0} 

^v£?LoJl j j-flJl ( Vp° ajL^j ^3 jSL>- I j^vjl ji 

H « 

. f ^ 

-L--U ^Jl^v 3..<3.^J L> j^_9j_*j ^L^-Lp j|)i * *^VjU 

p ^ 

^1 ^153! <\^3 ^L<kj ^jJl jj_L^_>o ^->lj .4jj-*XuJl 

4 j ^>^w*-Vwj I ^ -C>w L5co sr 51 -? i ^lJI jJJ_i p-LwJ <z*> Lq—wL*^J I ^J_P 

p 

oLj iU_P^ 4 ^j2_L? — wLjLj ^JiJ^-*)/ L-^^wtj>«JL-wvO t _ 5 _xJl 4_*wL<>»_*_j|^ 

. . OjLjj jJAj CJ*)\p1j2j j 4 


(41), 


^ p 

L%3 j >- pL^*-I ^\ s* j 4 <— 1 jj^w*o! 4Jaj>- *>LiJ ! cfJJj w\»Lo 

J5l ji ^1 Jw^L 4UU 44J^U^ 

- ^UVl jJuLlJl ^iJl (Hox) oLijy 4 4jli^Jl 

*4 

^} 4jLu?Lwo) *wJaiJ oJjL>xj L>-^_) li ISCa J-5 ciL j-’b 


Francis Jacob, Le Jeu des possibles: Essai sur la diversite du vivant, le (41) 
temps des sciences, ISSN 0293-7379 (Paris: Fayard, 1981). 
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«liU » 





b. fJL^pl 01 dLta t 3jl_j.il 

t^jJl 


^3j . 4^>_iLv^ j 3 j-px-^ jjlp Vwi_? jjJl Oj3 ^ 

M «• 

J 3 U Jl>-I ( j-« j-^jJI *l~b j%JLp £-* i^>-Vl ^Jb <bJL>*j cb^Lipl 

iSi-J^a oUj_^> Vr“ ‘£?'-^' l#* -J-^ jc^'j 

01 .c-^t-^Jl ijjLbJl oNl J" 4 ^ J~* 

AjjLi^j ^aj/l jjbljj . 4 jjULoJ| cLUj oJjli ^P J^>-3j*<>-> (Hox) ^ S y* 

«• 

Ij Ob tab j j-o-Ol 4 »Li^“ **ibl y^ 4 *j(lS 

1 ^ a * <>■> L$_b\J t^jjLiJl <bJL> jL^jil LfJ <^JaJl L y olJl yj>*]\ d)l 

jyS As>~ ^1 C-Jaip“ cA&y^-fi jl oUjj-fl L^>-jJ 

^ol 0*)! ^La oUjj-oJi clilj ^ Ip pLflXi^l Jsl*-*/? Ol^j .jjJaxJl (JOb- 

b>_A I d)| .^^>*Jl ^1 p oljb C->1 ^jI; IgJ 0 01 o jjila 

♦* 

OlbJ <_£j jJajdi ^jjUI j-A b ^ g 3 4 _)jL>k_/# ^3 ^A j^jjJl _ j jJaljl 

. 4w? j)^>J I <bJL olj J jbl 


j-oJl (Hox) (b ^-<01 <bbibl c I Jl5sja j 

«• 

*; 4~J& ^-SjJl oU t^5U!l iUi ( ^J . ^UVl j_^Jl 

1 ** •♦ 

bib (jl .(c-’lj jULiJl ^Jw<»->e-AJ ) OjbJl ^_£jJ £>jl AOp jjjL*Jl 
Jukjj • C^tajlJLdJl J 4 _>L> JJl j-~b ^>~ *biuL>* t*_*b 


(Hox) Ojj-bl ^lp o jjiia (jl O-ul 1 43 jJa 0j-^> (jl ^j^bj b jjbsJ 
0j . c->bj»Xil!j c-ij->-l j^Jl ciJbaJl o>jb*A-*j j*~jl j o! /^Sbj 

IgJ C-#Lo^Jl (jl j^w>- ^5 t 4^>llaP (j^^J V tlta I 4 J (.^ap^ljjJl 


A. Graham, N. Papalopulu and R. Krumlauf, «The Murine and (42) 
Drosophila Homeobox Gene Complexes have Common Features of Organization 
and Expression^ Cell , vol. 57 (1989), pp. 367-378. 

F. M. Rijli [et al.], «A Homoeotic Transformation is Generated in the (43) 
Rostral Branchial Region of the Head by Disruption of Hoxa-2, Which Acts as a 
Selector Gene,» Cell , vol. 75 (1989), pp. 13333-1349. 
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LLaJu dlli Las jl .2001 fU 


p . * 


jLLlI (^Jl! (Hox) Aj j J ja ^^JLp 6 j-iU Jliol bjj <uJa3 ji JLb 

<■ b yC j£\ JibLjj . • . blj~- ^ ur^i 5 J^ a* yr-i 

oIju jlaJ ^JLJl 03^ ^ r USX p_Sb>xJl ojjJaJl oU 

AjJlIb ^-5b>xjJl ^^i-P o jwLtfJ <Loj^-aJl ^j-w-^^1 OjjaS* 

oUJ lg .,<i? a ^Jl 

JLSJ . <j j_* 2 > j-3 oIjLsawo UIp JSxSJ ^LLlS'NI Jj jJs> bl IU->- 

J^J ((KE) iblp L^JU jJLtt) <1 sIp oLl^L oiJb 

* * * * 
^Ul ^JJI ]| ^-*-waJL bb 5 j^ 0 

* «• Sr - Sr 

^jlJI ^^Jl bi!JU VJJP^ a— r fi J 

^pjj) oJL>-lj 4 jj j_a ^_9 4 JLv33 0 j_bb> (J j-P -iSlb-jT C^— Lw^j-J 

•* 

LgJliLa j u>-^j ((Forkhead box P2> ^p Sfjy (FOXP2) 

«* •* 

C~JO dJJi ^ai ( j£i . <44) ^LJ| Jo^iaJl 

p 

<>* bu>*Jl iSyrj a5jj*1\ c La ^Lp ^ *m 3 . JJ^ ^j ~a wL^-J I 

Oi iJj* cuL 2002 J.U .<$ J^\ ^y\ J y Jr Jl otAJUJl 

V <jl Lo-j j jJslj ^3 <-L>* ^Jj 4-b yJis>*-A Ajj ^-^1 2i-L> 

** 

diJj olj t ojLaJI j obwvuNl ol jjLb 

<J*>LJl j 4 j jJL Jl il^LJl jlpLJI jl?o iJ JLi otAill ol j-ikll 

^ ^1 o-Usjl ^Jl 

•* H *4 

dib bl . (45 ) ^Lp 4Z~>J J>rf b> £j\ Jj 

LfiL o jJb <*s>- ya ^Lp »wjaJl C^JA>- J3 olj-iiaJl 

. « JiUJl 0LJ>l» LlP bj^b bl 

^ M 


C. S. Lai [et al.], «A Forkhead-Domain Gene is Mutated in a Severe (44) 
Speech and Language Disorder, » Nature , voll.4-13 (2001), pp. 519-523. 
Wolfgang Enard, «Molecular Evolution of FOXP2, a Gene Involved in (45) 
Speech and Languages Nature, vol. 418 (2002), pp. 869-872. 
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i L>e_s &\j i AjApxj Ajjj-oJI j-LLJ jjAJl jj 

♦* 

j_^-Jl ^^L_>«_2 jVI <. (ICE) aJj>Lp ^_1_p o— j j-j>j 

(FOXP2) ^Lt S ^^Jl ol >kJl jl o I u^Vl j 

(US' j j_j Av^L?*-^) 4 _«_jP Lo wLJ ! (JjJs* ijwoJ I ^-3 

♦* 

^ . ^ j 0 L 1 1 ^ ^ ^ jwj I ^ X-i _i jl . a*JJL> aJLL*jl<>JI 

g, & 

<\jjd ^jJl j_*J ^]| 4-wwvjJL A-vvuij jj>jlj .L«Lgo wL>Jj>- 

~^iji 3 *-* ^^j_~w>J! ajLJlJI /jj> ajl^JI ^s> 99,4 ( j- a 

^i_ ~ •* ** 

oljLi! aJJ ^Lc J-p j^li ajI .(Homo) (47) jLJN! ^ 

ojJls <j;I JJLLuj M 4JU aJL&jJlI ^lo jisJ t/ 48 ^!^ ALiU 

j AJwo (J-^^-xJl IJLAj .oljw^ jU ^j-^-oJl JjL *ll ^^JIp 

jL*-v£? ao wj jU>x-« j-Lta ojloI Lo>S" t a^wJL ]g .„> ._> j/ jLj^I 

^1 aULj^ o e j-5-U L^j • ^Aj j-JL> ^ 

p ^ 

4, A*JJl j^P Aj ^ jJl 4 a ./o\\ ,ilj>tj| ^JjLwQwJlII bj O^-ALo 

^y» A a y**S' ^UjI AjjLjjl Aj ^Sjjil AjISvJwoJ IJ-w^Aj j^aj/l 0 jS 

.(Homo) jLvJ^I <ry 


ji lil ^S2o-Jl ijj]asi\ ^J> ll>-b>- j4 JaS Aj^ H yli? jl 

.a*JJI ^_jl a^jI jJl sbVl jAJ-j -LijC^lj j a-^L^jL 


i^h^^ii j 


Frederique Liegeois [et al.], «Language FMRI Abnormalities Associated (46) 
with FOXP2 Gene Mutation, » Nature Neuroscience , vol. 6 (12 October 2003), pp. 
1230-1237. 

Derek E. Wildman [et al.], implications of Natural Selection in Shaping (47) 
99.4% Nonsynonymous DNA Identity between Humans and Chimpanzees: 

4 

Enlarging Genus Homo,» Proceedings of the National Academy of the United States 
of America, vol. 100 (23 May 2003), pp. 7181-7188. 

Gardner R. Allen, «Teaching Sign Language to a Chimpanzee, » (48) 
Science, vol. 165 (1969), pp. 664-672. 
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j_A j-ojj! oUj j-<d! 4 jLJ?jj <U1j JuAj>o <j! 

(^lioL jjJa.il! I ^ « i ^ll! jJaJi cJj^ - jJ-*-oJJ J-> j3 j § la ^ 

tl)li c oL ia-*-oJl vi-LLj l)!j .jt5U jJLS"! »AJL*Ju ^^ll! c-AjUajJl 

^j5lo-<j! ^j-a jl5 4l^a 4jjj*a ^ ji*“L> j' (. OjJw? 5 jjii? 

♦• ** 

oUlj^w>Jl £Lo j_<J 4 J JiLio J_>j_> j! 

c^Jl>J! jULS.} co ^AJaJl dJULj l)| .^Lp c_iJ! ajL* o*>\j J-l* <jLw*o*>U 

. . . ^1 jj_£L>_*J! oLS' JJJi 

«• ♦• 

4-lSLw^j jvJLp co j h \s l! dilJ Ojj> pJlp 0 

lJI ^ UjjiaJj <.4iJJ! M ^oj oUlj^ 

j>-\ c^_iu5vj JlSLil ^l! Lo_>|j <. oL^j'Vl j jJaj 
t- ^ -* ^J lII o>-'yi f-LoJ-Pj jjJaJl *Lj>-! f-LoJ-p jli tlJ_Sos>j 
o jSs^osj .4_sj1_l 1 4^>ojli> <jj-<ii^j 4 j-oiJ! - j jJ a . il ! <LjIJ 

^pj^v if (*-^^ cP j 3 ^ J"^ H •» •* 

jjJajJl tL^P-l s-Lo-Lf- jl ^j-w- t Lj*>C-j-»J I oLjjj-« 

** 

<w>*_) jlj 4_Jl ^L)J <UjL^$\j ^j_L*Jo 'j_^J iSy~~* <_M OjSS-oj 

. L&> jLaJa>^?l ^jj>- j olj j j^J! ^j*a CjLpj^qj^JI cLUj Oj jiaj 


cJliJ ^1 i /fi I Ju»l j^Jl : (Hominisation) jLlNl jfc (**) 

.0 4jjL>~ Jl jl <Ujj 
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AjJI^Sl lu \ (_£l :SLptJl (Ja^l 


iJLvvw-O jJlSi A_ij2JL<J A_i_3L>- 1^3 

£. p. p 

oLSl *1 j^a) to j£j ^j^Lwo c> ji? ^Lvw<>Jl ^JUL: oj .a_Ls^I 

<uxa ^JlSs-aIj fl t jl Lji^wU UIj^vo ^ j^Lsj 

AJLiJL^Jl AJ>- ^JJ I (fcli-ij wL3 0^ jlp j-P ci^ - ’ t l«A_5s-&^ .OnXjU-P 

ijlijT J^L J_iJ «?t_~fcjj ^jj ^1 {y> ?Ljl |>*® 

Jjl~J <LoLiJl jLw>“ % yi Ju>-1 ^>o C-Jj t ajLsLj j oLj^? 

j y,*,<2 LJ ^*Ul -L^_aXwoJ| J P-L 4-v2L> ^Jl^2jI -L<tJ . IjLwO 

,4j>- ^JJ l ajj>Ij (J^Ljo IgJ ajL>-| ^ aAx«w! (3^ c c-^tx^-La c-jL j-j-J jj 

o J. a a /3 . 3 vJJJLla 

♦* 

.^LaJ-aJI ^ <J J c-)NjLwjJt ob Lj jSjj i^jjIS" 

JsJl l$jL O^iil ^Jl t L^Sfl iJl^o jl lil^Jl 
J-^l Jj-^ <4^ J-^-J 1859 (*Lp <jijJ* jJjLa^ 

j jJajJ Lolp L>0 C.A.ygJ JjjJ ,j-w^*_J *>L) 

o 1 ^J AJ^J . Ltfj Lw*> ^>- Uiu ^1 _p ^-3aJo t Lwwk^o Ja^wwj ^1 ^ ^ 

Ja^_> pJ aJ| .L)*Ai>- ( ^y> ljj_5Lo t LajL-- l ^>- ^Uaj j ^Jaj ^1 ,JJ*>c_j 
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oVj v r « g >-j Ai 03 -SL oI ^yJi oUS/i (Jjj>- ^-Ajpo 

j~** J> e 'cA i>* ^ °Afj A^ -A" 0-A 

•» <• »♦ 

f. £, 

J-A: ^oj-d «-lktl JA j-* oJj>L_j jl jiw 015 jjjjIj jJjUJ 

Ji A JLjJ' <Ji <_A (*J driJj'- 5 A AS £° -‘^A' <30^ 

1871 *U Jikil JuJ ya <A*u4j d)i -*w*^rO pJ 4jJ .oi jJ>Ji 

d~^ O-A/l y a*o>* J £• (A- <>* 

^c-m^ jj A ^Jaj ^Ajj L^t-Aij 4AA»i OolS' .^j^i <AAJi _ 4^1 j>sJ1 

I jJ^S iSlAl yj>-i Aji) .LolA {{yj^SLJi AOs j-fcl^laJl ^Jl<>j>c_4 

J* j*-> Ua~-j • jA <uLx^ j g 1 aj dJJlxS^ S ^ Ju ol 

^ ^ji tfUJi 3 ji j^j v iisai dUi UjUi yi to^oiii 

A>tJ t^AlgJi ^bSCJl £jL- OjSj ^1 J~>A A 5 O^ 5 

.UUj I y * I olS" JaAj ol 


kx 


•sxwuO 


^JQp (yL ,4^g»^L>xJl ^yxJi yjlSLi <3lJA>i ^JLa^j ^loj 

v ^ 

^Jl ^Juy2-> L)i *UjA _ <lA?»-- £-Ia ^JjA AjAaj ^-P ^A>- 

A^LLjAoi ^yJi 4ALy»dJl j^L^Jl ^_A Lo (, <y2J>-\ ( JALa_>j ?4JoLp 

p 

4»^>- j^o ! yjL3i a^o <uJaJl 4A>Jl jjs v^jAj oi y>*^~* ^J5Lo 

*« *4 

<0^1 3 oi (Q Ay2-> o! ^y 2 S>x^ y& L oV ^OLLj ^JlSL 4-^jL < ^ 2 - > “ 

f, p 

j-^Vi o! .LaAj>-j 43Ayi2.1i aJ oaS jj aS o oi ^^g-» ^>cJi 

^j_^s oLS" iil-LS” A->A>tJ ^ ^jL>tJi kAjwLp-sJl 4JL00-I o| .AA_*JL]i 

^ p, 

. . . O '*^0 k-A >! jA oAp (3 3-^ iA^j oi 

j»Ip jLL° s yi <ul Jj yid 

lP'j^ "4J 3J ^J^i 

• V»t*** . ^ ^ ^ 

‘^lAj Aj-A 1 o^ <Sj*~\ n->*^J 

y JA r 51 ^ <jl y'J 1 O -“A y>t Ji wuS^IaaJI 

ALL oL c aLL (jL>tJl3 .^-LyoiJl ^1 >c_) oi ^LaAwwu 
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* « * ^ 

M *» 

w 

j J^>cJivvs^ ^ Ua.*J I j J j>- j ^ib <uJ| 4^wjJU ^jJIj t ojLj>-I jJowJI ^>bil 
aj J\ y>L . Jl A^SwaLojJl ^bjojl »*i^Jo jJL! . A> j^~S\js j-J^LwJ^ <JL>ol j j.} 
d)l .bib J j^i 4-Jb>tJ! c-Lli ^L«l ojLis^l jib<w N ljj>-L>- ^_--aj LgJl 

• J 5 ^ 'j4^ c/^ 1 cSjhr^ cM ^ 


jlil jlj L<>w^j oAJL*_o ^JLwwo jli <, jJJS ^Ji A^Ls^l 

c iLwjLs ix^ji . c >c^<kj 1 J 3 _£ji oL>ji c— . <>bi <i)i .4-o 03 4-owX-Ji <sj 1 w\j>- 1 

M *♦ L, O _^/ M ♦ H * £■ ♦ _✓ «« • 

1 1 A* * * 

^jl tJj obi tOwUplj (. 4^1^>«iLwoi J_Nplj C <SS j L 

J^w>- ^3 t Jo3 ^j?j 4 j>cJL^oj ^Jo C_A-b jib) ,^Ow\i w>bb 

£. 

JiibJL> jib ! j jlS j jl?:)l olj^- jo> oljLL» jl 

jUl j^J ^JlS ?^bjjbJ! J A> j jjJ? SJoJuP oLL^jl j^ <■ JbgJ 

^j-^ jJl jj ?C-^bo j-L*-oJl J-* A « 3 ^3 43 jL*J| c O j-AAojl CjLAwJij'yi 

4< } J'J! c ^ p ' J Ji 

^L>«ju^J1 :> jj>-j jl .^Jib ^-o>w?l obblib^j/l jU cJJLli JJ> jib! 
^jUJl {yj^l 1 jlj .b jUJl Jl V~Jb bjbi-l ^iljJl J |J 

^ibJl JU^b/l jlj .Ui-ijjl l^Lij JAJji J^j AJAJ 
bo si jjJl c-^bjLij>-j ( jjb^Jlj 4-oiA^>jl b j-jibJl ) ol jjJl oLoljj jJsS 
4_^)_>sJl 0^ yi O— (_5^~!! ^LoX-Jl Lo .lj_iJ (Jljj 

ip^o J-*oU J OjJaJ oi JjSM 4-wUJl j! ^rj^' ^ Jj^l 

^^>J1 ^3'>UJl y jl J 03 .Lj-UJl -bjj-bJl 

ISI 4 JU-JI o ^0 jJL! .p-JlJI J jli U-p 1 (wA-LAo JL>Jl 

«* •* 

* 

C^loj ^-oJl jlj . 4j y^S\ o^l j-AjJl k.„-^-vw 0 >O 0 yL I— vwO 4 J 3 j ^5 L>xO 

^os 4 »£*Ap J l^j j_*Xo f-bo 1 ! L&jLaIa-s^I <,, 5 ^!! 




' wfl 


I 
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(1)1 . 4_0> ^3 pL<LwU 4jj J j^P OoL^ CjLjj ^- x»Ji 

** ♦♦ 

l >• <_f^' 0*Ji <y Vj_0' °0 Lcjl I jyS \^'j>- 

** 

<L C. c. + 




] I 


^-L , 0 <_£Jlil ( ^y> L*j O.ya L >cJ t$il Jb^Z 

o^Lpj ^Jl?>-I jA (J*^>” ^ y^S' ^»*x5l ^5 

♦* «• I 


.<U3 


?«2i 


4P j ^«m»o )) 4*jL>J^* 3 7^P ^ ' ®*"^ b * - ** # A3 J)Ls^° ^LLuI 


I JlA ^1 p JJ j*o i]l>- C-O50 ®jJ 43^U,^o)t 4 jLS’’ ^ 

** 

b-^>“ ^ <bl I d)L»*a^/ I l_3 jS' C £^Jajl>a J-ifij! (wAiL>BjJl (1)1® I jj>*jJl 
ce^wi« Lsiijlj .A3^L^a-a J^ol jJt> <L*-y>- (1) jiUJ ^IJLbo'yi 

. (1) «oi5^> <_£l ^ LiSl, J vHjj 


Ail i d)Lwj^/i jjlaj 1 

JL*JL (j-^3^ ^ dr° J «0^lJLob>-!*>lJ! Ja^x-a Ja «*>j <i 3L*32_^ JjjLol 


t 4 -Ls^ I ii l ]a.A3 jj* (l)L-v->tAJ ^^2 -^IaJI 

«* 

‘i5_r>-^W -i^-*- 4 c?' (j~J tdUi ^1 iiU<il Ljlj 

( _ s JLS’ e_>Lp yt ( _ 5 ot«Jl dJJi ols oNl^Jl J-viil 

** 


dr 4 '^-*-» (jllol Ol 

•i53 ^ rLP>» ^ ^ ^1 o‘UJl ^ b! *yy > 

«* M M 

(J^ 0-3 jJ O-olS" dlij (1) L> (J ^*-Jo 

I M ** 

^ a^x 3>JI l^Jl .(jLU'yL A^Ji) J^iJl 


Jacques Monod, Le Hascird et la necessite ; essai sur la philosophic (1) 
naturelle de la biologic moderne (Paris: Editions du Seuil, [1970]). 

,4_^o^)_*Jlj JjJL*^jo OiO 
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j\s (^jji j <, yLp ui o>Ji ^ 

«• " v» » ♦* 

Jl *-> J2) . j ^1 dUi J iJojjUl JJl* y, ^wai- 
(1)1 £_£jUaJi (_ .JJp JJLl ,(jL>x-<aJL (1 )LAjJ Jj-u2j A-pLiJl Aj>*j>- 

^ iJ ^>^ (j\ l)I (jji aS j y^A apL* p ^dp Jij a^Jl> 

ap LvJ 1 ^ lh tj l a. i^. d„) L) 1 a3^} ^ am > c ^ 5w^> Ap" LwL I a a ~ *■- * * 

JuwL>*J j-A Jjj >- j c-iJjfc J-p-V j JaJau>x-^ o-«*> Lg_*_l_^ jJ 

L« jl 0^ aJ ) ^ - s ! a *‘ ~****~+**> Jl d—ij^ 0| » 1 

1 dLta l)| .Adp ci S< P J ^JJI y~>Jl ipLJl 
^2Pcj Low^ ^^—px_v^ <uLccJl dLta Jli t^JL ^Jl a_-_*^jJLj .jJLp^JI 
A^wvjJlj t ApLJI Jl A~**jJlj Apxxpt, «/?, 1 1 APx_><Jl l)I • ©L>Jl 

« • f • • H • p *• 

*4 

>* Jyr" Jr* a* Jp^ ^ d)l .<l)L**o^L] 

*♦ 

<l)L*j)/l A-»xjLo-a ^3 JLp-J^M i-iJ-gJl JuP-1 Jj-4 <l)L~o^n J^J-P- yJLp- 

•* 

^^Jlp jjJJ jl ^ <LpJI oLjLSJI JLd d)l .a^jLJ? jJ 

.^yL^Jl ^jUl J- 0 (( (W? All <.A3JUaJl JukP 


l *wCsS 1 1 jl>- aj a^jUJI apx_>xJ] (1) Ld c a-wsacJU 

A-^Ld AjjJaJ jj_a Lo ?j»Ua-X Si (O^j j j-v2-j ( j-4 Li*>UaJl 

lSL>- Jl£wO JJj A® 6 yblkJl 2 ^4J (1)1 .ij\ cJl jlj 

^LiL^j'yi A^J Ja_; ^_> (1)1 ^JJl wL> ^Jl ^^^ojJl (l)l_9 .^J^a 

^j>JLj I JC>- l_ JUci^'yi dUi .oNLa^l j jJli j-d 

jl ^>- 5^ It ( _ # 1 p j-a <-C^ •l^^- a o'-S’ <^jJj-j 

♦» 

(1)U A£P- J>|JLP^I ^^Ip Nl 'J dj'yUo-'JI 

f p, 

jr^C; ^ ^ ‘t^jAs- «0_^ jld>-» ^1 Jjil C^l 

JJ L» aJU- ja jUj'il Uj ^JJl La .LajLCp^I 

oLjVI jJl^j N t^JljJl ^i ^JjNl ^^UJI (>UdJl ^Jl c5^^>Jl 

.Lg-~JJ jlpI jiJl 0*%M 
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0 4_j j-li-) ^Jl i)j j_JlS jbJM JJLl 
JbL*J ^\ jSL ^J (.ILjip o . (Claude Elwood Shannon) 

(j| . ^3 cO^>- jp»Jl <JL^ J\ JjLxj *~a <bjbL>Jb ^ \ ,^>«J i js\a\ 

»* *- •* 

o\ -Cry^ illJU U15 vjj-oJ' 5jLi>l Jl i*Jj l y*l\ ^IXJI JuU; 

♦» 

4jjbJM 0 ^-Snj <b^ *»J ^>cJl a 5 ^ 1 

o aS { j~^ li^bbJl t o jLd<l ^l_Lo! ob> j_la_> ^° OJj 

4jjj lS*^ ^1 j * 

p 

jl^Jsd ^Jj>-| i CjLj ^ i-*-oJb ^jtdbj Ajj ^oJl Ajjjj ^y>cil 

*• »♦ 
p 

l (L’Horloger aveugle) ! c^LpL-sJI ^->Ls^ 

o! • d->i jjilaJJ ^Lda-s^^l j-*£* aJbcJl ^lloM ^~bb 

p p 

^J-*— C-JL- \ ^ ^ 3 1 ^ (• 1 I ^^3 *— I 

•* ** l 

5 ^ f. ^ 

^_A 4_> j_*_*JLoJl <j| . < LoJ> % }b« ^jL$*Nl (jLSs_Jo| ,»Lwo2_j 

p 

kjdj 0 l. 3 t di_ta jj jgJLU <_Lb»-o b<>-j ^bb-P-l ^J_>-1 ibr^° £-^ >t - J 

AjJj <3jL jl ♦ bjJ^-'V i 4_! ^-^S' ^J-Sbjlo L&^wL>tJ d^L> jJilJl 

b^_>ti c 4_ijj J_*_a (jlj t 5 j jJaJl t^iUj ^3 ob_>*Jl ^IJLol 

•« •« 

* 

.\jl>- 


LSbwoLuwL]l yA wUL*_oJl ^ligjJl t^j>r_ll o| 

4_ju> 6 -^j O j-Aj>- C^LJLSCjJ (. <i^Ls^a 0 JLi 

Ujjj 

V* ♦« 

j V i ^L^>Ji A«d->c_^ bl ^ji5sj 015 .Lv^b>“ 

*-* ^-i •» 

^ I dJljjT (j *)! jJ I d)| I ^ISJ! Ojl jSi 

*4 *• 

P 

b» <P J^x>c^j| ^3 Lgjljb>- L^C^ 5 < b»^-wvJ 


Richard Dawkins, L’Horloger aveugle , trad, de Fanglais par Bernard (2) 
Sigaud (Paris: R. Laffont, 1989). 


.1989 pip ijJUjNl ^Jall 
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A-^g I jL<k_3i J^a LfcjJLg ^aj_*Xo La Ljjj Oj^ L&jLw_a A_jL^_jM 

Ml M aJ^JI obyilli eiLL .jLJMl Lg-albl M o 

oLJl ji p-fj ‘•e^ 1 (*-’ <->^r ; ' 

.axLj 0>J ^1 
** 

^Jjl a jJUS Jii-a LIS' .iib Aia ^ 1L jllJMl £Oj-<J jl 

^J^Jl ^Lg &'* > oj^L^Jl l Aj jGj d-’Lal,^.* j £t-A AAv^jg A^J>-I jA 

<( ^_$LwaLw> jJl jjl j-lJi ^jL>- ^Ua_) J^a U&*}LL->I ^_L>t_a ^JL*_j t^LLob 

^J| <jLoJL?»-Ml o_L*^j Lbb/2 a ^-a (^LLjMI ^JJL-tl »AJjJ *[£j I j->«Jl 

. j.L^L>J^a 0,jU £•& t j ^ A 1 1 k ,, w\-^J ' $ 

& £. £, 

ajfc 1-4 . ^■■'■-.-3 4j2j jJfiJ l^»L>4-4 (1) (1)^ *■ >4J 1*^1 (1)1 jJ^Uj 

Ji <d JU. JUJVl JJL ti-SL-^SJl tLj-jjJl J> ?SUi Jlij^l 

•# 

LI 0(-A_)*Aj^“ t «5«A^x-a Ls»a 1 ^ ^ ^ | Ap^wm^J L t V- ^i g 

.^^oMl A-^ljjJl ^ ^JLw^a ^Ju^L>c-j ^»^g 

jjfe ^ujJl JilJi j t Lolg o jj&U? j-ft cjlioMl jU j^oLj-^ill A^-vwjJL 

^-o-«u j-' 0 *• *LJl oJu jl oL-^/?L>- ^li-ol 

oL^L^ Mj M Lo a™JL j^SLJL 

** 

^ V- 

^yji LjLo_ 5) fUJl <•( Srr oL^U- oj j'y\j 

^ ^a C I >A^" Aj^l»g LJ ^-Lj ^ I ( \ o^»Xj «..<■ L . < ) ^>^a 

cs* (_s* ! I Si,. I ^ wX_l 1 ^*-*j*^ a ^ y Lg A-1_> t _«i^i a 

•* •* •* 

g g ^ 

ir?^r~Sj^ <j' cr^- J* t '- < J' ^J^-t 

♦* 

Crr^r^J^^J ^ tdJJi ^J\ oL^I .OLj^ U-ft 

.pLLi 0^^^ ^ ^3 1 • • • l^^ejLwa ^A»g Lflj ^’xJwO M I ^j<a ^jlwX«La 

Lr 4 Lrr^^j-^* LrH Ly^j^ Ml La ^JJl) ^LJi jl ^ 

.^1 ^>jl L>rjl5LJ J^L" J-j^'l j-* (oljJJl 
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iljju. yJl obil£Jl ollv?U- Ja Jlp olio liu.j 


UJ oldy-Jl JiiUj yJl ioL^I - olS^UJl y 

*♦ *• 

_ <Lubj*uiJl y^>ljJaj! L*aJL > - Ip L la.tfj I j j^j olw>Jl JjllJ JlA ?L^Jwo 

^ a-lS” LajL» ciXsLo JjzJ *-JaJL> ?*LoLd>-Vl y*>l aiaJl ‘wjj <LoLw<a~»SCJi 

cjI j^s+ju Jl 4 _>j*sj>xJI y^l j.la.11 cJU>tj oi A-oLSO>| ^3 3jL)j-j 

IjI oIa1i>o ^ /*-1pj <LoL> ijjJl _ ol . a^jLw^S" _ <LjIj 13 

y L-ajj-U- yO)/l ol U^JLy— 4 y 

** 

^LiJl j> U .^j^Jl : o^LJll 4 ^a) ^ 

~ *T ^ 

c^w yJl .y>Jl y l*Jj tiil sUJl 

** ♦* 

jLJ-a 3,8 ^y» JS\ 0J0> t A^LSvJJ C-oO_>*Jl ^y>Jl ^UaJ 

'(£j\ j3«xJl ^Sv^looJl <jjl jiJl £ylj>- f-lJLJl ^1 p ©j^IS 4-3j>- ^1 i ^»Lp 


j} .^Jj>Jl ^Jl ASyJl ^ JUlt^l V^UI ^ V**^ 

p '“■' 

j t ,oJOj>- oS Lgjl L*j 4j^jj>c-^ y^p 0JJ3 £0 O wv~wJ oU^I 

.j_0»xJl ^y*-* jZ£j (1)15" ^yjl^Ji 0^3 4 l>sJl d-3 jJl 


L^waLojJl ol p^yJLil ^fl *3 U j«p f-L>j^_ 4 Jl c^J-i JJLl 
^jl y^>- ^5 ^^Llo ? UaJs-i ^jjL*JI jjJa.il I oi Lh>-Ip ajJuUiII ajj! y>cJl 

~ H ! ♦* 

y .yfl ( y>y 4 JU- Lo>- oJl5 /> LLaJ J5 4>y jl . LS J>jJd I 015 

0 jJULU y>0J N I4JV vO 1 5l C ;>JI J\ j^. ‘j 15 ijLa 

•• 

jJJl s^_i Jjr S> Jjjjil y- 0 JL 0 I oi as jLUl dUu' Ol .^UJI 

f, 

X~J ^Jj ^jly^jl J J .^-fl- l l Lg_ I A-w>Jl A-Jl>Jl ol ( 5 yJ 

71 ^ ^jj lo^3 Ojjli k— ^ »LJo tAol Uio y05so LJjL>0 ji^l olw?L yJl 

\w 1 »♦ 

^tJL /2 _> Ja-o j-^ l 3^ : ’ (*■ s ^ ^'^1 ^ jJ oL 5 4 oLw>cJl (^Ll-Jl 

Ooll^-!Xj ^yiao^j IO ^ LoJL^-N I 4j yJaj 0 1 oO-d>-jJl 4J_$L0 w<>J|j <. <jj-*^aJl 
•« 

l^j ^Lo>-Vl OjN !o j-^-ll j-o-p I3Lj>“I (3 o - * 3 - 1 (j-*-4>o o^°jl 

j jOJl IO y^2_>l iilOjIj .^IjJ^jlJlj dloLw^lo jJl A^ii j-s^ jj- 4 0 , *^3 < Vl ^jja 
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J J SL>rJl o^Nj C^15 o} / oL>Jl A-o jS ! oJj ji Aj ^ iaj 

JU-JI o! jj jj ^jwL>- cJUl^l I 4 J jU c J>jVl J-P 
JJ «LJj>- w jl*jU^ J-T jlSL* J cu*ij Ji o jSo ol 

p f. 

J* J hyry*‘\ 4jjU~Jl S-LJ.VI J* JjIj 4ja~*\jj 

jj> 1-15 uiji*Ji y>]H\ J 1 oi~»Ji v_~l>- j 

•• 

pULSI J aJs?j ^jP ^-Ukv^lj Ttujlj D^oJ A^wjJ j> C y>- 

A ^ (. 

^3 oLj^JI A^3 ^JjP liL j c A^x^JaJl AJLLo l3j J 2-4 A^*j2j (_£jJ l)I 

P P 

jj 4Xo J>_jl J^ X>Oj ^ b> 4Xo 

j'j JJ^i O' j£1j 

* 

l la * di-ta jJ_o *l5** J 5 ! oJ_J 0 Jv-dJl jw L-J dlb £_*j 

iiUil jji J>j^' J^ l5>^ *cJ’ J5 oi JI j^L U- 
^ «* 

^3 oL_>sJl aL>-j (ji . . . j-o 2 _U A_L!L>sx» La J>-t3 4j-^JL>c-« j-*-P 
«• ** 

^Ji A_» j-*-s^Jl Ujjli ^J>tJ (j} j>Jl3 'bfl 'b/ ^jJ>«jJl y+J v — ui-fl 

<LjjJiJl 4j j^aJI a^-w^L^ JJ 4-w>- oLjIS JL^ji oL*oJ L^3*>L 

•* 

• OjjJi A*jJl*Jl oL>Jl £4 p-Lj>-Vi VwilSvj oL>j*^?j 


L>-^3 ^U>JL*_iJ A-Lwo^Ji A-LJ-Ji A jj LolS oLuiLoM oL^S” y>- oLULo^ 
(Louis jji^L jJ JjVl aS y>Jl 3 U ,oL>Ji (jliJl aJISw! is y^j 
S^^J. a 5 ^ ^ ^ioJi J^rJi ^ J^vs> 3Jb ^JUi Pasteur) 
(jjJl (Felix Archimede Pouchet) a^J. jj JU^^iji ^SLJLi 

^ Jjj J^>Jl ^^LpI iiLlSL^l aJj>-j JI o^jjljij jj^-J 

^ •* 

(Mont- jjAo _ b j-» Jht a-j»J (La Mer de glace) w^jLp j3 
jJlxJl A-w<>j3lSl^ aJ ^ i! (_^dJlj t j jJl^LJ JLlJI ^L>ejJi o| . Blanc) 


w- ^ ^ 

jUaj yo <tJl p_o!j>- ya C-JtLlajl oLjLI o| tJ AjjJsu ! oL^i-! (^1?') 

•U>jVl 
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c 1 862 

* j-JLJI aJL>-*>UI J-JL*j jJJ j5j 

Ja^ jA\j 4jjI jJ>JI ISLoLjjJl S^j aJ^ 1 L.I .^JuJl 


p 

; oL>Jl , Lw>xJ <LJsLww» 2 > o Jaj , \S 7 ■c-JLo -Lo L> ^ 

** ^ ♦* * •* ** • / *« * M *• ** -^/ 


JJL*_« ^Uaj (jlLol J J>tJ cj 


.uaji ji* 


l_J ,1 1 J_s. 


iJl ^'LJjh-JI jJUJI (.JL5 t 1922 ^Lp ^ 


ij-dJ HJ' J 

4_w^> t ^ ««_JljJl j»L>l (Aleksandr Oparin) 

Li^Vkil cJL£dJ jjSJ Ji ^y-Jl j5lSO! oU^Jl jl Uoli. 

*♦ 

J^J>U ^ ^->*Jl ui^UJl 03jj>- J-A 4j j-y g -P 2 4 ^Lw<*-^ oL^S" j^> 

** *• 

tl924 ^Lp t lii JjT Jij .<Lo^5" j^JlJ c>J 

c/ ^i c^! j»Jo jJ ^JJlj J-^>1 Jjp- l US' 

IjJL*_* Laj jb ciLL-w JLs Lo-)j 1 01 eSj-i 0 1— S" . y>~[s~a O-sj 

.oUj j-<aJ! 1 j*J>-\j oLojjj'b/l LjL>sJl o ^ 

/ d-o j jl L^-> Jg-w^j L*>UJl j j ^ lg 4 J IwL) jJLi 4 £-31 ^Jl ^3 

p 

jl <* -t>j ^jjJl ^ £j j-o^Jl <• * L* 

p 

^_la-i jl ^J_*_3 t 4 j j) »,r ? p tj!^ljL>^_>- d.^.o-S'l (coacervats) 

^pJj jJ ^LajJl o-j jjl jj .d^Ujjpjl I j^A tc^LjujjVl 

•4 

AjJ_*J 4_JL)Jj>rJl ^vw^'yi jj[ C jjL3j ^3 .,r7 ]| 

M 

^ I ^j-Lp . Jl^., 3 I 43 J j^t>3 jS/l 4_jj_v2_?Jl oLJLoJI 

^Lp ^ 3 j .eiLliS’Nl ^JIp 4-^^waj l l J*A\ C-Jl5 AiJ tjl^ 
(John Burdon jljJL* jj_^jJuL^ jj^jj-j j j_>- jl 1 1929 


Aleksandr Ivanovich Oparin, The Origin of Life on the Earth , Translated (3) 
from the Russian by Ann Synge, 3d. Rev. and Enl. Ed. (New York: Academic 
Press, 1957). 

.(1924 Aw»j jl a~Lv£>VI A*2aJl) 
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p 

aj j]kj J y>- aJLjIjAj ^51 j sanderson Haldane) 
A->L.-jIj3 J_L aJJjAw-s aJLj ^Jaj .^J L^-wo-Pj 0 j-SCdJl Lj>-> 1 ^ A3 

f, ^ f. 

o^>“ /^-LpI aJLI . ( L^ j a.;>-^j ^ap Sw «-S AAuJ 

1 x 

d) LJ l*J 1 (j I a_a ^ A 3 AJLJ . ® ^ I ^J_*3 £ Lw*j>- w 3 ^j>- j> ^ ^ aLa 

* wwv*j3»0 U&i^A>rJ Lo^lSsJ i4$Jj>- CjLv?j3 

p * p ^ 

.jIaJla _ 4_i1a>sJ! <Im3 jjiJl <u3 ' A^/?^a a*j!j I 3 ) AJLl 

** 

(Stanley ^LL-* l _ 5 pAj ^j>- ^La ^JIp ^li 1953 j>Lp ^ 

p ^ 

aJ jjLa 4jU>tjl jjJ-o v j .Lwo j-*^ e)-l-> Miller) 

1934 fU f-Lwo.. A" A AA ®AA <Aj^ 

P 

Aj jJ>xj ^cjIa t {Science) aJj>tij> oAji-p| ^3 t aJLAaS^/ 

^lpLsAjA ^*_jj aa a - ^- 1 d— p! ^jIaJI pLLLj o j * & ** 

Iap .^Lp d jS" <^Lvvj>cJl g-y>j . aAL> j^S" ajIAj ja3 

u <* 

i t(f-LoJl jl>o i j^Lvto C (jlAwO C ( j-->JjAA) aJJj>xJ3 

^ p 

oUj»j AAA_jj Lg-jl jA-Aj oj AaLAj j-flA J ^sA>“I ^-j 

* ■? 441 w p p 

c lg « I aJI ^a^j oAp »Lyg A 1 Aj Aj^ ojA 
j jP t jJJLj» aAjO j t iA-ASj .aJjVI o^SvJl jljA>- .J_P 

p P 

Lg-A 0^5" AjiJa>t_4 ^3Lo.j A^jj! A->l3 <AA-ja| jj>- 3 jJ>-j 

P ^ 

vAIAj>iJAj 1 j! ^JwP <jL& j-y 1 ^ ^ ^-A2j2j>J1 c)^" .1 ^Ja-wcvw« 

_. aA L^- ^ .A r ^Ad Aj JA2P AjP 13 1 Aj^p *,r? P L J 1 1 1 ^ 

cr^J cy AAPliaA-l AJlj^i 

(1)^5* A v— 9*A*-Jl l)L> ^Ij'b/l oAft> JjAAAj ol jJ 

ojIS (JLo*pSM ALL (jLs t oLajjJI ^vwJj o jj^5\JI a^A' a 

* m H 

•cA 1 ^jLSC! Ja?'! ^IAScajI d)lA-ji ^3 SAij 1 A>- 


Stanley L. Miller, «A Production of Amino Acids Under Possible (4) 
Primitive Earth Conditions, » Science , vol. 117 (1953), pp. 528-529. 
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Ulj-iiJ jLj ^3 IjjL> t l»x>- *)! jjCj» Ijj p-L^Vl |%JIp ol Jio 

dUllA (, ^>sJl ^VplSsJl JjUaj *ljj AjV 

*♦ ♦* - 

^o-> ol_^>«J! ^oljj^>Jw oOJL *~4 a^Ju f-Lwo ^wi ^iLojJ <. > L—p- 

a^S^LjjJI t ^ P ^r Jw>Jl oli >*iUi ^°j 

Cr 4 ^ 1 J>j J* S-u~ UaiJl ^ iJ^Jl 

** 

Jl-oIj_>Ij Jjloo (Entre le temps et Veternite) 

jj iadD ajjS* aJVI ol I j-^li? J j^jJl (Isabelle Stengers) 

C 4 jJjXjJ| AxjJaj'^l ^^>0 ^Jl ^ol L oLjJ 
o~^J '■£j > j^ <Sy* j_^' <0*^ JSLl. V» : *J *U- oij 

J^> ‘•<sy > H £hj^ *as' ^jjUI 

^3 A-^^jJl; 4 ^jLSs-^^Ij t 0OO_>Jl j t A_^l5L*Jl*)\Jl 

*• 

L ^a]a^js cii^L<>oJ aJ a.dj O t L« aJ^3 v-jLwvOSI >*-3^ ^L? ^^slxj 

** 

Oi V j ‘,jA^Ip j»Ukol Ol o_^j V it* 0!jt; oi 

rm* ^ 

Ol A^o -^-3 Ol l A^J^LOjpI OjIwL>-I 

l I A_^^Li» ^JflJO-vu ojLo_pL> ^AJa.LftJl ^L.,^L<Ol] I *. I 0j>~ V I j 

^yP-^J aJ ^> cJ j\ A^P jJL) ^w^*J| ^Lp jl t A-g_sLj Lg_>L> L^J-P 

jj! ) l$jl jIoLpIj OjIOj>-^ Ij lOjIOj>-VI cLLL> 

OjwL'^eJl Jj-ta oU t v-iiJ^ Jl AiLsA>J / \(oOjOj>- ^jjIj oLJLS^I 

LsAjI L<w 1^ t A--j>tJl A-oJaj^l ^j-<>-P' J-*-<v-j JaJj 3 

A^vvjJU tA-oJaj*)\J <Lws^?L?»-- ^IjOj'^l d)| cj^ 

♦* 

aJL>- ^^->0 ^JJLOo ol o0_> OoLw^L?^ ^_JaJO-w0 c Ojl joJ I ^vjl^j L^.ll 
-i Mi ^i cr*^^ t^Lw^^/l J-p ^ .<jj^A?ji 

*• 1 H 


Ilya Prigogine and Isabelle Stengers, Entre le temps et Veternite ([Paris]: (5) 
Flammarion, 1992). 

.(1988 fU U^SlI iUJl) 
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^ J+Z pi JuJ :c1L-Uju <jliJl lo cAjjJli 


J* }^> ft 


• jA U? : SL*JI JjliJ 


p Ajj-s^ U>-j ^^ y>*Jl |»— JL*Jl j^-^-> jj 

^Ua- j <lJL^_ 3 djj j-. /2 - l jl 4-3 J^ajj ^£L>s_^-; £jLv2lJ| 4-X-3 

jl 1^-JlS ^A ,yLJ^A J^XJ ^Jj 

oJl5! ?i.j!*!l J^I^Jl iJLp jlS' .J^ly. ^p cJj^ jl5 ©L>J! 

^1 W 4j 1 j-s-xjJl yA aJ-^-L^ai ^»l 4 4j>- j J_La 5 ^Jj>-I j->3 

,_^ djX>u jJ ( _^»Jl ^jI^JI (JliJl jl -^j JllJl 

u^j 5 ' J\ j»Lp jLL. JiS/l ^ L>- (i>^-l <bl .^Ui JSjL, 

.oL>Jl! <w? jJl j^p <ui> ^X jL*JI o ^ jJl J u^jj ^JJl 

jxr! JUjl ^rjSlI <_yU jJJL*. jj <■£>■ j* 

J jJp ^.Lp o jjlo-^o o Jwxjl> 3 ^J_>-l j-4 LwJj ©L>Jl ^JLpj ^ j-_>tJl Jl^Lo 

Sjor aL>JI 5 >JI JiL" 

! ©L>*Jl P-Lj ^3 <LJt^o ^Jj>-1 J* jJJl^ jl JJ yA i]l>“ ^ yj 

«* 

J) 4 4-«->tJ! C^ljoL^JJ 4_> y>- A-JLx»~* 5 djlj ^$C-o JiSsJL) 

cLLLj . <LJjI 4-jj>~ ^ ^ tljjJaJ 4 Ao->r *,^3 1 1 oUjJ^tJl 

J'jL* C5^ ^ J->y> iSjiJ ^ ^ AjjL^L» C~~-J 4L^JJ 

*• •* 

Jw^ajL jIjl?-« *>Ui JiwJ IgJl ,4i]bJl a! 1^ ^-Jl ytj 4 UlSLii 

JjM ob • l y*^' jp 1 ^' jr^ 

0 •• ^ 

.^yLp A^?j L_i pliapV A^jL) ^ylp ^UaJl ojLjpL 

yj* 3Ap ^L> <l)j«^ jA-* Oj-^j ol ^JaJlj V ^LLu^/! 

dJJj jl ,sLw>Jl j ^jwslp^I j-u oMU^^Ij tJ^I^Jl 
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^jLo jsS* dJLlJl <lL>- ^oJIj 4 J 2 L 0 jA 4_L >- ya toL>o'yi Ijjfc 

*X^3 0 ^Ssjj ^ liajJ I *AJL*J.j l ■ -*-■ ^ ■ 1*1 |V*M m J5 J ciiLJl 

t ^Lw^JLp*- ^*_P C j>UajJl jLl>c_J C 1 «/? i I .O^AJ 

^LLa_j o| ,4 -JjC- jJ3j .^Jl 0 -mJ>u C 

{* & 

U •^^-*-^-> jrr^ 1 1 b| jj \ a «i ^xJl - 
t A-LoL>- ds-~v*J OxjUJI 4-oJajS[ 1 il)Li t j £>-\ <l^j>- ^r° • ^ § A<0 

c5^d Ji -U—H £° U-3 

t "^A^a ! ^>sJl ^jISnJJ ^oJlJI _ 4jd£lJl .Jlv2Aj LjJL>- 

<-3 l O J-> Owws X j ^ L-^-S" ^-iJl £«_dj 

vt 

t ^a-iLo *w~o j-> ^3 l wL^Sj^J ^jJ>- J! ^_Aj2j>wo 

.4-ol _ ^>tjl ^ jj 
♦♦ 

ldj>- ^_A_v2_J oL_>Jl O^/j (1)1 JLs>*-J i i^j 2jJl jUt^l 

>*j ^U^l ^LSj o^>o- ^v ^1 J 6 s -S-4^' 

oljL^j-Nl »J ‘(^tW 5 i- 5 ’*-’ cr^ ^Oj-S^Jl «--LJl ^jy> 

\ ■»♦ •♦ v* 

ddo ^5\J l)As ^>jl ^ylSsJl ?-L>xJ ijl d-s^J>- dJpLdp! 

*♦ %* ^ 

^Juj L y>^\ J-r 3 ^^>*31 “ i j‘>* j>t 3^ o\s cdili ^31 

c, p ^ 

oi ~u> ^ a_^> cjj <.^5 <: '-4- ::: r (j-^ 3 3 j_>- dLws^ 

p p 

g-l ^?-5|j L<»wAAj>-! pLaIz-s^I *dj jl LJljLaJ jJ /j-JjVl ^j-w^LaJI 
jLoL« Ojj>- J 3 sL^>Jl ^Ldj'y f^j . ,^>J 1 o| 

p 

(Eors ^jl o jIj ^jjlj (John Maynard Smith) 

♦* 


<ui j JlLJ^U ISL^Ld-a 1995 j>Lp LoJi JlaJ : Szathmary) 

. ^ \l JjJj>Jl) 5 jyS y 3 OL^-dwj 


Eors Szathmary and John Maynard Smith: «The Major Evolutionary (6) 
Transitions, » Nature , vol. 374 (1995), pp. 227-232, and The Major Transitions in 
Evolution (Oxford: Oxford University Press, 1995). 
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J. M. Smith et E. Szathmary, ! oL>Jl jjJaJ ^ <u~JI oMUilMi 1 1 JjJL>Jl 

jUl JSj JL>\ JliJ! aJoj _^5I Jlijl j-* JIaj! y»T jl . (Nature ( 1995) 

. JuLJl Ja>Jt aJI 


aOwu olX>^>- 

- 

aLaLvw.^ f-l^>-l y>%S aj < j-jLp ^q*z>x*q 


— > 


Xjy jl y 

-* 

(^yjj-41 yj\ JliJI) *-iyS o^}y.3 

ARN yjj 


ADN 

ijljjl 

- 

ol ^Jjl ^A-A>- 


- 

i _ J _^ y‘lSi 

(aJJ>xJI jl 

-> 

j ^JaJ (. tOljLJ t, ^>\ 

4-JUJl ^UO 

— ► 

AJj>til i-tXU 


— y 

4j iJlj 

(ojLoJjJl ^1^-1) 




^_lL*J 1 (■ ^_>t_oJl C 0 4_*_^wsJl ^-oJl di_L J j_*_> J 


p-Jlp jjb 


i JuJj>- 


f- h«j L^_>| t 0 j!hj>*}\ jl .^1 J,\£}\ 

L& j L. s^-3 I j-^ 1 1^ .4_*0JLp Oj^ 0"^"^ 

p ^ 

Oj ^ajJj ,^Jl C-> I ^Aj>tJLwvw<»J I IaJIp-j 4 LuLiLL> 

^jL 5JI ol Oi-L> ^J-p 

H 

p . 

jl 4 4 jj^P Objj> <U3 ^JLp J -0 jlkil Ji ^~>Jl 

p ^ p 

J^S* Ol C!^-^->c-> t 1 J_>- 4_ia_w^v^ kJOljL>J_>- 4_*_9 j 4 l jg * -Q JowLdJl 4j| 

p 

L^-S* ^>cJl jsisai Ol 4 (J j-*y&j}\ J-lPj .Ojlo 4-*3 

** •* t * 

* 

o* '~ i ~‘ aJ J £j' JjIa .pJ! 4~U 

p . 

^JlP A^Ui jOaIj 0-Lta 01 .AjjU^ 4^LoJijJ 4 jLs<£?L*J1 ^JwwvJl 

O* «_4j_£jLij jJj-C- iiiJj ^yjj j^-*~! t^S’ <_£jJL~^J| 
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'-fr'i oljLL IxjJ ijji-s “Jc^' j^' 9 

J> jk •' J V 1 ' ir* ^3 

*• *t »♦ 

jl ^v2j cj ol j»j t LajLi^-I oLLJjjJl JiSj t aJIjI 

•♦I ^ . p p 

C 4J 4^jLj>- I ol^l 

^ ** ♦♦ 


4 ^ Q-. ^ J^' *^-***^ Xm ^ ^ t A^o wL>t3d**vw«^ 



ti^-j Ojpj -Lp*^ 9 tlfiL- ^Ipj 



.LgjIjJii ^ll_ j J^2J jl lilAjl ^l.lg."..,*>l ^£jJl wbwL>tl!! (Jl>- 


jLx>-'y J^-l j* o jLs* j~£ jl^ 

I c ^Jljw^JL oL>_^ Lo j ^JjVI aJ-^-^jJI oI } ^5L_>Ji 
O^L<*JL?»-l ^a ^-~vJJ» ^Lia_> 4jl .4-oJ_j! _ aJj j_OwU ^—pjJl 

_ p-Liul ^1 p a^>- j (1)1jj>cj d^l jj .Aj^i^L^? ol 

^ «/3 9 I I i Ajllx>t^Jl ^jA j^Ajol C 

jl <j;l t jjfaUaJl la-ojJl j^Jau t <LJUJl a_ 1^- ^-oJl 

** •* H 

^3 <Lvi?lj>eJ| <GljJuL JaJLft Llg-.-i J_^3 -L*-> ^?Ujl P-ULJ I 

Ja^jjl ^ i-P .ill 3 a^j jj o u ^jjl ^«-*»Lw<jl ^ T .»**.».,« 1 1 

jJL*uO is , xi ^Ua_> j j g U (wjliaJu A-oliJl aJL>~ ^ oJl dLL> jl . ^ jjfcliaJl 
(*-! JliJl 4sry jT^J ,» 

4_Jli*- Jjl J J-^-^ jj-Ss_> C A_lJljJl A-L>-j^>J| ^3j .JJwjJjta Uo.X>tJ 

*• 

^a ^ 3 )) A-Ls^2-fl-L4 WOaLp ^ 3 )) ^JL) jl . A-^-jo2_>- 

oJlA^- 4 A-Jii*“l3 A»Jo aJL>*J| jiJjdxj wl3 lJlJdwP>- j . ^9^1 aJUxJI o^j 
^Jwo-P jl A»^ww%jJLj ^SUL .Ajj^_<jl 

^-Lp ^Uii-s^! ^LlajJl ^-Lp jJl^ 'V c ^_j ^_jL S d->Ljj^-ojl 

^ j-^^a ^^A-P j*-jl3 ^IjjjIaJI ^LaJa-s^'y I j[ .^JUJI Jg-'Jdl I 

»• *♦ \ 


Richard Dawkins, Le Fleuve de la vie: Qu’esl-ce que revolution?, sciences (7) 
([Paris]: Hachette litteratures, 1997). 

.(1995 *U i.jJU^'Vl iJu.Sll iJall) 
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^_P JJ 1 C ^ ^jL-l oLj j j j , l < /g l > g-jP ^-lil Ajj J- aJl 

_ AjjJLLJI aL>- A*jI jJl aL>- j-oJlj . oLj^aJl j j 

*--.. *♦ 

^jju> t^>ji (^iLu^y <j j-A jj>- <lL>- o}j ♦Aj^ j-AiJi 

^ ^ 1^1 'Vl ^ ^m ^ ***) ^LJ 3 i * I 0 j _9 .oLw^^l 

i 3 i j-jl j 3 jjUijJlj ^Jl_>bJl iw^jLo o\j . o*> b-Ja_*_xJ I < v r a wLj w\_>- 
oL^UJl C-^-vvw>o AjjlSL&Jl S^wbC^oJl c-Ajll? Li Cjb ^b^lP^I Ll^l.A>tl^l 

* • * ♦* V 

a^^Ji ^ y^j\> ji v-^ Wi* <— uji a^Ji ui .oJba^Ji 

^5 a ./Q \\ L*}L>sJl j A*>cJl oLjISsJI ^ j , <2-aj J-^_*Xo (_ 5 ^ 

" i * *• 

*- -** 1 * j - */^ * J I ^-* > rA > . A * +,*/2 1 L^V^^Jl 4 L^.<.» /3 . ^ J I • jL^Ml 

^-O ^^-Lp J^^bLSl t ^La jJl ! o.A_JL*— a g-l *p pI ^^-3 ^UaJLj'Vl ^JI^LjT 
aJL>- j-oJi L«l ... o jS iJb J^LLLp-'^Ij W«w->jl_JL*Jl O^wL^a oLa j_L*_a 
p y ^*0 j-& L^ c ^wo-v-Ll ( 3 ^L°I ^ j^aJI aL>-^oJI ^ 5 -^-® aJUI 

V - - H M 

aJl^» j <. AaJJI J aL>- jA A*jLwJ| aL>-j-oJI o| .^J^bJl oL^I 

*• 

^Jl A^vjJL 0 aJI^JI aL>- ^< iJij) .<uj>xJl tji^LjL^Jl J^^l y^\ 
^^jbbLl ^~a LajLl>s_j ^jl!I oLvs^j'VI a-U j-a j-L^jb 

,L^Uj>JI 


cr* ii. 1*11*1*1 1 1*.-*-* ^jLoJlj ^jjlj 




jL^La jy>- ^JLsIj 


*Lj>-I J yP jU jJb- ^SL*J j%Jl ^*Jl 'wLL>t-a 0 S )/lio V yi 

LaL^j>*^ J-J^l U.,^^ * j~v£?L>sJi 

Uaj I UJlj (obLijNl) Jai5 M Ail .JA^jb 

*♦ *♦ 

LSb“ ^1 A^jJL Iji^CLa LfcJjL^J ^yjl A-Jj*Jl L>x-w^ jj 

•* *• 

ti' ^ dib JJ JJI JJi^ jl J-J 

i^ri l$\j Wc 5 t/*-ri i_s^' 

*• ** v ** •* •* 


Szathmary and Smith, Ibid. 


(8) 
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ijjo ol OSjpdl .1^3 oLsJ>“*!>U| ^jS' OUJwL>eJi 

4— j j~y> t (^LwwwJl l0_A ^3 J .oLo^Jl ^jS* oLw*-v^J C—Aj yd\ 

*• •* 

J->tJ ^_1_P J $ k > N kLl_> t .oLw>«Jl (^LLwl^/ 4_w<O0>eJl A-L>“ j_oJ| 

^jJu J^^_3 nAJ ol L^-J -Xj % )I ol^" oO_>o_p <l<>wLzjI o| .<^>-LiLo 
l±*# JjSfl UjJlJ ^LJI JLJkftl .kUJJ ^l^jJl 

M t* 

£w2j>sj <Lokj V 1 <2-LL> c)| t ^JaJb .kjO-Jl _ 4 j ^^> cJi ^1 4 j ^j>cJ| Ju^La 

c ^^JLaJLp) t ^ 1 ^ « tf > 4 jjI jj>«Jl L»o jlJJ j ^ L ^ + *.*. & s c- ^s_l_] 

•*■ ** 

4jLL-*Jl £-s4>jj lg„tf 3 ol VV^'» iH-Ji J! 0^ ja 

jJoJi j 4 oj^o «(pro ) - ^\v> 


I jL« l LjJ~g_ 3 LJa_>- J jJajJl 0^-Ss-» 'V U_4, ^ 

L>3 . Oj 0_^- ( ^UxjUI JIsjVI Jliol o'yUtj 

Jl v~JL SUJI o^UiNl di)u IS) ^ 

•* 

* 4 - *: : h " iJL>Jl ^ ij-?rjJ\ t^jLoJlJ ^jlj jb->U 0y>- 

** 

3y p-Lj' 0 -?^' jLO' d! ^ 

** H ** 


ol 


L 5 ^ 


* 

(9). 


i-i jj o\j . ( *\arn) J>\ o ■ y^luli <u£~> 

kJLlio Ojj • 4>0 jJl ^-<fc->cJl <~*S y O^U^LJLj 4 J OulS” Lwj (A.RN) 

jljuLo i)y>- * 0 - jib ^JJl j ^JL*Jl Ijl^j L«LoJ jjil 

pJlp t(ARN) J ^JUJl k>- 

,oLo>sJl ^]| ^Jl Lio'V I oJ>j ol 


kjlJJl 4 -->c-^jJ! oLaj^>JI JLiu^l aJl>- ^<J l jl^_oJ 

C- 

. ^jLj>-1 p-LLp (JjI (. JOjwb^j J-o- ^3 0 j^-Jl 


Jlj^-I (ilO 

P. J. Unrau, «RNA-Catalysed Nucleotide Synthesis, » Nature , vol. 409 (9) 
(2001), pp. 260-263. 
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• • 1 ^ t I * * 

^3 O^— O aJOv w -cO I 0 yS>^. ■ v>ww^ 


^ jLiJU^! ^ij 

«• •* 

oLJw? ^ 


(ARN) ^JLp * J-jLo-) iJuJLlII wLg-Qj j 

("V ! LJLJb>- bJaS »y M aJL^JI dll' jlj . ( *\adn) j 

JsLlJl ^ *£-j> JJj OjOJ ^pIjJI jjj (ARN) ^jSl' 

Ljk AjS/ JpIoJI) 0 jJL A iflLo bl Aj AOj 0^ 

** »« 

aLlILJI Aj^)^^q«»U Ajj ^Jl 1 A v*^ L^cJ I A-wwsJ I y> 

A^jJlj ^si>L>rJl 0-3 jJl ^3 Jl>Jl U5) iLJuJl J-wO Jp) J 

** *• 

c ®(ARN) |t— IL p^ ( y* (jLoo'^/l oi byAj-d\ 

^ c - 

i«Uo Ajjj-*J( OoLp^ l «(ADN) pJLp }) ^Jl tUoylj a1jj-o 

^j^>«Jl i y\£l\ 0 s )/ j ^ ajj-Aj^>J| Jl^-Ij^JI Jj>4 ja JpUJI 

*♦ ** 

AjJ^wO jJlII AjjJ-3 i y> (ADN) Oj3 (1)! .A^-1_S\-U ^Jw^aJL) 

•# %+ ** 

Ujjl>J' JO 'O' O OL>Jl O «jl!Ij O' 

** »♦ 

oi lil i?LU V (ADN) .Aoj^j^Jl 

0-^LO^J>- ^Jl OjLJa_*_<jJl (JL*3 .JlS\-Oj ^JJLO cli-ta 

O' o - y oJjJ_P A^»Jg_il (1) y&-> i)\S J .(^Ol-Loj j-Jl) (j^ j_>-l 

UlS UO I Sj~*J -IjjO "OjjJ 1 >v" <Jl 'O 

■0}£JI lu <j' iOSll dll c-pUai-,1 


loLiol J-3 1 )j_5sjJ .cJu<2j>- J3 oL^>rJl (1 ) jj-S\j t aL>- j-qJ| o^La ^3 

Ja^jJl y> L>*}\i>- ( J^Sw> 03->tJl ^xJl AoOJl - y* 

y oNUoNl jlj .(ojjjIS' JlJ Lo) iSjr^ ^\ 


.0 


L>JL! oJUJl JlSLiVl c^>Jl jSl^U £jJcuJ! A^cJl 


^j| OwoJL) (J^'yi a^SU) oL^-sJl j^iaj ^3 ^_il jJi (JLojNI 


. ojj ^ y ^ jy . (*) 
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t^\ 4 oljjJl tJ I L>'!)L>eJl j j g 1? (SLw>*JJ ^JjVl 

^IU aw>UJ! a1j>- ^<>J l j j L^j-a o <ydl L>*}\j>«J! 

«♦ 

ijo ^LsliLwu ,ol jjJi *JL*Jl ^3 J^UlJ! 

•• \ V* ** 

.oLj>JI ^JLp y J^UlJIj ^U_vJl y> cu5do yJi iLj^l 

. AO J**dl - Aj jJ*>d I C->U_^_Jo ( ^xJl aL>- ^koJI 4**»oLmJI aJj>- 

*• 4* 

(oLJ'yjl) «Jl>JI olob4 51 yJl oLiob- jl 

t oULJl • • J jl L> L&jlJL*J bjL> Lo Lj^p^JI 

*• ♦♦ 

•^***dl • * « ^ Ij I I ^ 4 j ^ludlj 

* f 

■***a-^*a^ J 1*0 L<0 l*/L) I ^CO**,^ * * ^ 1^ 

4 Aj ^JLJI Aj^ 5" ^<»Jl 4 ^-A-Loj I 4 ,yoL^l Lo-& L-* ^iSl 

IS! a*jLJ! aJL>- dj .4 ^oJ^>JI jLvJNl oVj <l)d»~jdL> 1^^.>1 
*• 

Uj[j a1^u%^3 Xi y~& 3 yJl jl*j ! <Lul oUi..».i>i^J 1 <o^f j 

4_L>- L^jI jJlJ ^yJ! 4o aJl>- j . *aJL*_/0 < ^3 aJLL^ 

iiUOl iU^Jl l$JU c^>Jl Jt v-JL S/U5 pH\ j\>^i\ 

y> (Jddlj'y I ISj Ajj j-4^J ^Jl ^j| ^-w>- £-O^>c_0 y» (JULo'bfL) 

.AjJJl o3^j AjjJwsSdl J\ jL-J^I j j . laj 

aJ^aJ! l ^ ^..jw<v->- 4 lLLLj (JdtfjoVl y* dj_ 

L5^ c/® o%-bcJl jl ^J>ljJl ^ *L^li 

^L^j2j! 4 L%>“ A^jJ-Jl _ Lj>- jJ ^dl y» (JlioVl d| .a^L-I 

4J y Uu\ y (ADN) flJi^l Juii y^Mlj ^iSlJij 

JUyl Juy cJjlp- ^Jl dU 4^>.i A^r y» .iJlSLi>l 

•» 

oVlioNl d^s tl J^dxu ^ g g U ^jla'tA j**~3 oL-j>d! 
.f-Lw>*Vl ^S' <5UaJ t>Lb jjL>^o aJI j-s>dl oIj^^>s-<JI y 1 


• 4jjS ^il 0j£S\ 4J^A>- till • <0 ,A^ JtJL« (^) 
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JJ <LbSbjL<di^ jJk>jS>- jli t I 

•* 

^*>UaJ jjSf i j ajL a>j ^ *uji oUT 

•• » »♦ » * 

ir° dr* ^ ^ <J^“ ^W- jJ jj> 

—* f. £. 

>■ j-^-> o| oLS" l— <k— ^ j — — *-<w ^L>cJLa>»I 

.(ADN) ja IJjJs? ob^ ^Uj y J-i? 

** *• ** 

j\ i Ka1LJL**o o y>c_J^W oVi y>*-L9 t JLLLj (JL>tJlj 

iji dr 0 jij'-rr" 

i^lJJl I lil dJl5 J5 (ARN) JU >_..k3., :...., 

J^ii ^ ,J dJLL- (ARN) jXJ .(ARN) I 

OlSj .<Lwo»>yl <Ly_A>*u ajLJ^ jJ OolS JJLl t aj jLJ>-| djbjj->- 

* p. #> 

e-LoJL JlU^j l)I ^Lp j c <u^j3j £^*' vU lylS i aI^IS* A^y-eJl 

^Lwvj>Jl ^y cJL»-fcL ft yL*.*-) b)L^ t A-wvw^l ^Ls^j (jlj A^Jbwfl 

11 cr~>JS. ]) jU <.4 jIjJI ^ j Jioj .Ja-JJ i* ojb>tj 

.A-wwjij <y d)lS* .^y*^ 1^-gJ ySb J ((ajjj^Wj 

** *• * 

o| t^UJi ot^ y-^1 t y-Vl L>jfcJj>-l bj pJ 

^ f 

LwiJ^j yJa-J jA U^ylJL ^a c 1 J-pLu .X*jL<*y .a^jij I -^ .^ ] 

.^UiwU ( yUJi j.^,Ja.A>J I bto 1 y>Jl y j-5b 

. j \ jjJalj ^Uaj ApLj LojIj c AJb Jj>- ^y jZ+a ^yA Lo 
frliJl ^y j-'^ 1 oV c ^yo J JJ d-* 

b\ J>\ Ail^l tLw» 015 aJI Jb N (ARN) ^JU J^b 
(ARN) J^LJjl jU IJl^j j-- 

j^wJ OfcA_-_S"l A^o L jl 1^ L« ^? 1 b j**A ^ ^ Ifl P I Aj 1 «Xj^/ ^ y »-<A 1 

dy <y LpiJix^l y^_> ydl 


omne ovum ex ovo. 


(^) 
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JlSLIj C-P Ua^vl Juj .^J^>jl *ILJ! 

(ARN) ol JbV j .JJljSfl vwjjS/l oUliC.Nl oo-U 

f-jji 0^1 j ^ ‘Arr 4 ^' i_r*0 ^ 

•* *♦ ** 

4»Jj>- ^<jJl ^iLL ^3 4 jL> 4jgj>- , ^>L<>Jl jOj>cjj . (ARN) i— 3j-w^j 

£, ^ P- 

^zJl ool_a^X*«oJl ol Lo*> <. ^sPr_<jJl Ju>j>ej ol (ARN) 

: jAkJl ^oJ Jl^I ^ VI cJ^LU % ^ V U-JLJl 

i jJ> Lo^p-Vl jli t ^ j-^l <-§->• /r* • J-* ^ j? */? *Jlj 

«♦ 

^ ^ •drr’Jo^ ^ : *** 1 (^ 

<jl ^U^SfL ^y^jXl Ji (ARN) 

M 

(J^jj-Jl J^33 * — Lj Owb- 

Jjl ^Ijj 4 JV jJliUl ^_jjLj ^3 ^La J^?_aJ I cliJ^ o! 

ol5 ol VI SUJJ JuLi f UiJl JJUS ^ ^IkJ 

c_£^ ^ ^ <L A^>> ol ^>*-~° 

4_*_^> j_> ^U«j>«Jl j->c-o (ARN) LSo t Lg_>tijl ^JJI liloJ 4_JLa ia^l 

*♦ ** 

OjOJLa ^ j <i /?nl I {_y^ * I — ■ w Q o 3 1 _^^_a^> 1 Lj^.lg_> 

ol .4-0wUJl — 4^i_?Jl ! yj*-a ^ y>- y j j_Jj ji - (ARN) j»UaJ ft Jj Vu*J I ® 

ooLojIj^ oojL^I 00-^*“ <. ^wLu Lta^S - 4 _L<ol>e_^ uOw~«»J o ^- ftllaJl eLLlj 

V i<Jk;Vl dJUU Ol J\ (ARN) y^JI oVV^ iJijl cJjb: 

p p 

Oi Cr° ti- 5 O J-^“ 

4*s^JaJl 4jL?nJl ^3 J-^>«Jl ^y* ^^jJl <1)1 jLopI ^^-^0 • 

Ai ,0^1 o! i^S J^J! ,OJj\ ^ j JjSfl J*) 

J\) 4 a. la. ]| 4jw0 jg-.^ >1 (_£^-llo •i(-*- , Vl I erO^I 

^|j5 to ^ J La»o^ .(^ 4-sjj-Jl _ o I 

«-jVl ^ jl5 J ijVl (L-JUJI ji) U^JJ JLOtfl ,^«JI jU 

O- 4 ^ti>=r -(ARN) j_o oL^ J_SLi ^_U bj^. 

a-Lam.Lmw ^ ^J^»j>- *AL1j (ARN) xZ*>[Zj^>- 
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J£jLj J^p Uwj (ARN) d\s J 3 .LSJb _ L ^ iJljd 

CjIj j fl ^-3 4-wu (j| 4 *3l jJI ^^3 

*• «• 

(ARN) oij t _ 4jjJl>tJl J3 t 

p 

.iiAJl J5 Oj» ^1 ol 

j-p .xij J-«J o-3j 

** 

LJL>- a!_*_*Xo (^UJi ^ .A^x^u Ol A^-v *^ jj 0^5" ^LJw^Vl 
(ADN) LwLJjij oJ>j Jj (ARN) ^JLp o|j *a-wL>«J1 

> p ^ 

aUuj Ijl ^ISl ai^J !-L>- < -_> jl> j-&j t aJ 

* p 

. Aj ^_)LS sjJl AxJoljJ I ^JiS^ A_oj*)\jLa 4 _L>Jj>J! 

. 4^a> j ^*aJI ljjl>t» L y*<J (ARN) 

oLaL^l LgJ Lg-jw^j jl 

** •* 

aj>-L>- jJl aSoLiJI aJLss^JI ^j>- o^U! JiL! ,o»L * 

pj . jJ j^a aJI jLM ^jJl (omnes vivum ex ovo) JUuJl c a^wJIj 

P, P- ^ P, P P, 

A JJ jjJl V jl J jjjl A3 Jj_L*Jo wL*_> 

. (OljwO J jJl 

•c^J' 0^^' (illJl j-c- £iLJ *^jJl >>j 

^ ^ P. i* 

Uo ^-o-> ^ ol^ ^-^1 ^>J3 i 200 1 ^juj 


A_*3 

»• 

( 10 ) 


3 1 j_»_laJ 


px 

Apr J-^^r- 4 u^*-; '■ 

J^li (_£ j_L>- ^^2-» * LoUu-p SL>JU Lij j_*-t i ^>- jiis>\ jJLJ . 

Ol ^AJl . ^ jij?Jl ^UaJl OJJ^ 


Jack W. Szostak, David P. Bartel and P. Luigi Luisi, «Synthesizing (10) 
Life,» Nature \ vol. 409 (2001), pp. 387-390. 
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^ OiJlJl (ARN) Jl 

H 

f * 

' 4- J 1 & L nd i<? 1 Lw>x_j ^ wLj ^ 

ijjy J±* J-^J UJij J*-l y» y ‘»y> ^ ^fL^jy- 

Jj-U^l (, -Ala (JJjCoj .(8 JSUl) ^witjJl 

. ®4*^l>t3|8 d) <^JL p 

^1 ^l5Ji JJ Uj ^1 ^l£Jl ^ 1^11 Oli cdUi ~ 

♦* V* 

Jj * jLS' <.yy-A c-Jj J*>U-j ‘tSj-s-l 4-f^r y-*j -lJ->- yz-tVc- 
.y- y $\ *bb>- ol ol y* 

(j-jJ -Qr^ ol J->^~j jl ?ol_w>Jl -Ls- (W’j-d jb 

^j-^J ^J^l s-L**c>eJ <Lul^ *z*>\yy>- aJLa^Jlww ^Jip *-3 

4-od-Jl «. 4^L>xJl ^ jjilj Lo J-L p Ja-A3 ^1 tSL^Ji L> jJ 
jl aJjJI JjliJl ^ ^>Jl ^ISCJl ^Jijyu Lw?j JiJ ?^JjSh 

M ** 

jA\ ^J^JUl ^A U^Uajl t H (>* A*L^' C5* -^-M' - 

*• ** ** 

oL>Jl O^J 3 U d)l i ^ j\s>- ^QaJ ( ^yi UjU SLodl L^$ 

JjJ-*-* /»UaJ Jjl j^l 4-s_L>Jl Lfc.$ O j_^Jp 4jaj>JJl 

I ** H H 

$. & 

’y>- 9 4-JwJ>c_^ Ajl Jb 9 C->l-i 4j 9 aj , w2 Lob>- 1 4-Jw> ^U3 Jj>- aj 9 LoL) 

^ H ♦• * *• ^ *♦>✓ L, V ** t *• * ^ '-^ V* »* ^*4 

.(>_i5Ui _pi Jib (ARN) f.li ^1 ^j) b^_jjl ^iUij oli 
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(J. W. Szostak [et al.]. Nature (2001). : U o- <JL>- tJliJ! )8 J£aJI 


C CjAJAjI *1 t di-lj J5 (1)1 AjN 

p, 

^3 ^J^wvJwwvJo *AAww>r_> JcS^l ^J-P CA-j Aj>- A3 t ^jU>x3 ,Jl5s_2Aj CA-jAj>- 

- * - 

<uJL>«Jl ^Ju- 3 b j^o (1)15 Lo d)l I ^Jl f^ytj .AJi*^ w-J jJ 
C- 0 IS sLsj>Jl oj . Laa^j I3jj>- j-* 0^5" Lo-p 1 aj>- ^Ua 

C )l L i L 2 J ^ gi 1 1 A^J jj 1^ c ApLj 1*^ 

*• 

p 

.aLp ^LwLo 
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O^JajJ oO-^ A-Jj>- £> =r^ lSj^ <jS^' 

.o^fL^Vl 


j^jcJ <lj>x-)jJj o j^UaS Ol ^j5vo»j oL>Jl ^lio! <jL& <. 1 j*>-\j 

c ^_ a! jJg-ll dl_i_> ^_Lp oj^LaJl Lxj ^_>«_U 

t^)l L> Q^wL>cJLoJ| Ij-J Jj>cJ 1 dD-> ^3^ ^_>ftjl 

** 

^-A C^LL>J_>cJ t\ji]a..*s>\ j-^-& J-3 Lo-ij <L*_wJaJl d)Li 

g-litla^gN 1 tO^-o-> <jL>«Ji jA Lo^ <. 1^.5 «J ^5"Vl 

♦» ^ ^ ■ *• 






J^LJL<>J! Jj j3 ^Jw5^z>j ,^2j>x_Lj oL>Jl ^JLp ^^>tJl <jlLJ oj 

» t olj>c_) Li l_^_J | ^ .i la * 1 ' 1 «owwwa>^/ c L~j 1 Lp- ^Jaj t 

#* ^ 

^g-j*-j L^-wwwJ L>Tu.^..ya-3 c— ■> j.S'L?- I j_^jI j-i <■ ^3 j 

p 

<jl Loj Lg-»Lp ^JJLo ^-^Jl>«JI &Lj>»JI ^Lioli <. 

*• M 

0 W 0 & p 

i-^>«j Lf” L^ l»^J \ J^ i < ^L O ^ « p] ^ A mf3> 

• ®c5r sAP ^J-^J oUj^yfc Oj-^j <• <j~^r 0j-> cp l5 JJ! 


^ 4 ^J^k: Lr ^S\ 6^ > 

p 

s~l>_lp ^sUw« c^-L>- ^la] i a*oI>cj^ w\_3"UL 

£* jS LS^lSI ^1 ^jSM aJj^JI ^Jj_, jl ^Ik^l vr - ^ 

^j>_<Jl Jlj^Jl dJUi 01 ^115 JlV' liL>J ^LfJjLj- 

p 

» o I Lj ^ ® A^ - 1 hX^wo ^ * la.^ j („ ) I 1 ^ «,i / i?. - ^c_? 

j*j AjV Aj ^j>- I JjiJj .|JL>- s o j^- 1^1 ^j-vJj>xJ| ^LXslS'l jl 

.pL>-V 1 ^ pjliJ'yi L^>- ^1? Jsl^Jl ^j-p 
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L*>U>Jl oLoU-l ^jJ pJLp J SLl± ^JJl 

cLUJl! jJV c L>"l>\^>sJi o>I^wL«jl« ^£w\J ->• jJl o! jjJl c^L%a*JL>- 

^jL>t»j Jl^IwLo (j5vJ , 4^1,4 1 LlyoJl ‘j * s I ^JiS* ol ^^*>*-11 

.ULJ ^ ^ a ) 1 JjLju <j ^Ssj 01 /y^ owL^j 

dJJ.3 Jju bLjj ^jlSJl *JLp ^3 (_£«iJl b 

*4 1 4* 

liLJ ?L-L*Jl L*>^Jl obJL*jL* ^jJ oL-PjJlJ ^Ijlp)/! 

<jl t lilJ^ J~JL*J bbJ Jj_L> iljiNl 

** H 

4^w«J*>sJl oLj>sJI l)} ^ jjLScJJ ^a5vj <ji Ja^wj olj_> jUa*JL>l 

j ^>- 4-w<>^o Lo !j*Aj jSM 4 A_a jiJ *>Usl*>j Lo l <a L */? ' *)Ljaj IajLp ^yj>- 
tjjSUJl ^bll Ui>l gjiJl <. ( ' ) i_iJidl i y*lj jL;U 

^LlLa'V I o j_5v_j <Jh_*j>- 4_J L*J I <J UJ I ) <Co Ljlo ^Lslw^ 1 I 'jj aJ L» ^3 

0*1 L>*)\j>*jl c^bA*jho ^ jJ ^ISbJl o! .(©y>L<>-^ 0 4jj5"AJi 

t ^JLLj ^yL)^! <1)1 (_$! jJijjJl t $*Xj_Lp ^j-jI 4 ^_1j 

Oj lP 1 -^ t_rh_?-^' Whi *-^r! - ‘•v'-^’i Oji 

%* 

£jUo jjLSsXil j /^o Jsu>jJl cilb (j! !4jyL>l ijljjl ^A 4 jj^>«J| 

( ** ) LLi yi_SO ol .UJJ. • • iL^Jl tiijSl I) oLjUiUJl (^jJ 

oh •c5j 5 '' 5 h=^ Up °00' 5 ol JjS'i fj -^*~d 

.UjJ^>-j ^Juoli jlSLJIj j5"jJl 4 kJa^vwiKV <>» J I iju-Vi ij pi 

jy/jj* j[ .4 j« .... ia li ila^-^Lo «^> I jh~! J j-^-ll OiJi 
c Aaj j ^- tfjl ^ * hih p j i ^ I j^Jl 

SiUt~. u^o n c ^ 1 1 j *>xJ I aJj>- k»hsj ^ 1 

j_^5jJl £-101 oV ! ^JJJ ( _plw-'S/l j_joJl ^ (*-*>4-! I^rr^ 


.U-l SJLjLl ^ *• ^ U v^ b l ! » a.^z ^Jl (’») 
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oi 0j3 jAj y JJl jr^ j-«Vl t c-il5v-o 

•• ** 

-U^jJl J^>UJl \+L*y> ^U>l t jLi.S/1 Jj> '-^-'j ' jy 

jJi jjJl 4j J wLp yoi j J S j! ^y?l (^S^J jjLSjJ .iJ^x-oJl 

‘e^' C5* -cr^b L^> ^ L ^ J| ^ ‘o^* 

•* V •* - W 

^LJl yo < r rt wwL*l) jJ! jjJl OjJuJl ilSL*Jl cJ-pLya ULu» 

£p^~-d ^ Wjj ibUJl jl y>- y ( . . . i*jjl 

ty^UJl J~*Jl yj .(9 JXjJI) y.>y £&} 

yl&Jl J y ll!l J-j^Jl JtfJL *-- j S y ^ oJ L o^Jlp ^^IpI Jl 51 yJl 

*• 

y» 7 t ~&-ij !y aJ»IaLu/?I oy* >ly- y L«Loj ^y»^i<>Jl ^yLlJl 

*• •• ** 

.^J*>bJ| *ULj jJ^bJ (^jL-^Jl Ijjb y W^JCs^2Jl 



(N. H. Barton and B. Charlesworth, «Why Sex : *ij+>- <& j^>^> y y^jJl ^uJS • 9 J^iJl 
<u ^j>dl <U- ^jJbJLjj) t yj>Jl 4 jLLSJ . and Recombination», Science vol. 281 (1998)) 
O’LswJlp ^15 <1)1 jJL^ £\y ijf^ j^jJt 

o\* y y ' Ni (j^e N j+>\ i/\) y-c- jyi&Lj y>Ji 

I ^ 4ijL tu* t ( J S ^ 
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c ~ a i <2JJS 0} ^jLScJI j-a b> 

^ •• ♦* 

(j ^LoJjl tji-'l (_y!} (_)“!" ilr 4 

by jwij iji J Sj -i£jZN\ j tL4 •*>■ <^H 

<Lw<> j~a! Ajb_**o) £l^JL> (_£*Ui Oj^lL 

Jb 1 : t >^ J V Cj^j*** <J\ '4 <j~^' ■( 2 -‘-y) iSy^j 

^Jlp v, 4ij c fjp] i ol 1' ^jLo j-a 

oUj ^<>«Jl ^biJl JoIpI ^-a g 4 .O. llj toijjJl 


urV 3 - 5 


L*)bbJi ^»L^j2jI jJ* 0 } .^LJbo'yi ^bjl oLJl 

.iJb ji aJL>- c :>JlP ^0 

Jii ijJiyt c ^ i.^^.^«/^.i 1 AS dS i ais ^rJ tSJby iJ^ 1 ^ <jj 

v -j 1 . ♦ . . ^ ' I (j ^jj ; ^y2J>-'^l I ^^JLp Lw[j t A»*j1 J-^-P aJLj^Iaj O-Pjj-J 

^a LaLoJ Os^wJ c-> Loc^aJ 1 o[ . a^jj o^LoJl o*-bLo wb 4.ijLoj^oJl 

*• 

p ^ p 

oliu) LaJlj I_f tl '^j i 1 -- o tjuyg • 

JikJI j! jJ U5 SjLJI ( _ r P*Jl J-i- N «i>j cJ^L; 

orH J-* '-^ J b f^' irr^j 0~^ £ L ‘ jJ ' i>^. (*-! 

I^Ujo ^Jjl ^Ji l)Ls C AbLAjJl I j-A 

oLww>t^>JJ < ^lb<>J! ^j-vwJ ( JuiIaJ! oj ^a L>„o ^-IS"! 

, -V- ^ -Q- » ft 1 C ^ i A»^*> A^” k_3 fc^-A ( ^ L»J 

*• 

^ A5yco» 

*• V m •- ♦♦ 

U AjjJl^Ji oUjj^Jl J5 caJ%JI AiiSLi ^JJl 

^llaj ^ AjIj jJI ^3 JjUwO ^j-ol ji (1 )Ij .AJ^Lo^s A^j ^-L? £UwojL Ajb 

^Ja^jJ I j^aJI olj->x-*^Ji ^j^aj^j j~*Ai t La ^ 3ljj>tj 

»• *• ** 

*^b<3 ^Jkila ll L> % Ai>- t^y 3 ^ J .iolj jjl CjLwsJJ ^ ^-AllaJi 


Elizabeth Pennisi, «A Genomic Battle of the Sexes,» Science , vol. 281 (11) 
(1998), pp. 1984-1985. 
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*. olpjlou j-oJll! j ^jj^oJl 1 I 

( Jl>-I yo £^->*cAl A-g-*Xo aJw^LcJ! ^wLiJl c ^_sl jJl y* 

yo OJA.} J ... 4jjJl jJl CO L * « */? 1 1 yo <OoIaJ! (JU^-^I 

Su_pLa]! L^_>l A_> jjlScJl <cc_>lJLll coOj j . 4-o UA I oU-lUl aJj j-oJI 

^cl>*JI ol jO^j tlo5\-&^ .^Iicoai'V! jja ^>cJl (_£jA 

** 

oL->sJl ^J«— A .e-O-Jl OCa a2y>~ 4^JJL<*Jl lLLL> OA-^CjI 0-9 

ol ?4-^d oLi^L^Jl JU J> CO <0i ^ jjLJ Oi a^-U^j 

j jAaJo AM coU-U-Jl co-pIMac~M jJL! . J 4_>L>''yi 
^jL*j 4^Jws>mJ| (ARN) viols' <. .^>*Al ^jjl5sJl ^_jjIj 4jlwb 

^lj>cu*>l yo ^JUL i^\ aAJL£A<>JI aLwI>JI c^L-p yo I j~S Oi-O ^\j 
t_i*A*Al ^Jl 1 jAaj <W?L>-) o j jSco>Jl ACw^>c_<>Jl 

4 JL Js> *w*>L -S* yo La-N-oki'V i j-OS" u.aLz.>o y& jl5 (_£0Jl y jj>«JI 

0| .(o j-aAsl^-J1 1 y j_3 COLpLa_O^I1 Av? 4_^_3| ^Jl Ojjj^l 

4_ljjj>cJl ^loO-co^l j_i aLjl>JI 4j>-j3y » (ADN) _1 coU ^Jw^vJl 

^ 6i^ j! ^ yS\ oliNl J5 r ^l J*4 ^ U.ULJI 
♦* •# 

jO ^ oj}U» iSUaJl jli cdili Oi iiUJ t^JLOsM UCJl 

H 

£, 

AilMaJi yo j^JSL) j_* 5A ( j-COjlj y^lljJj>- j^~S 

** 

c-.f- i^~*d *2 A.« *■ 2>b 4jl . (ARN) 4 _Ljl>- 

M ^Jl S^JwaJl UU- iijS) y\ jSl^l ^U=rl (ADN) 

' (ARN) J <u\^j jJi}\ ya yyu 

*« 

^ p. 

4-JLvl)l frti la 1 lj>J ^ I 

«uoJ_Jl Lj*AjsxJI o^A c oJJ^ ^- j ^Lo ^-joJ 

aj>-L>cJ 1 L^o-^LaJo ol La»j j_^*( L^-Lp ol^ 

4^oj^<iJl ^^Jl 4J>-U>tj!j ^JlJ! - L5^ 

oO^jAoJ 1 col ^Ooil y, J?j (ADN) oliT ^Av?l yo Ju>-I yo 

y^~ 1 J 1 . /? aj ^ j.^?.A i (Ojl^^-ll oA^ j.*.) c L^ 1 ^ ^ oA « P ^^.>.1 i ^ ^ ~~ 1 
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c I v .i L»w^ v ^ J I ^ < _ ^~ jj L^~ ^ADN) I A^«wkJ Lj 

** 

s* 

i>* t _ g ^~ l~^J Lfij-J^ J&->„ <>JI jIj^JI JjLj j*\jk 

«♦ 

^Ji Li/; o^LJl dU: ol .UJbiwJl ^ijjVl 

o^5\j c ol ^ jJ! ^ja-JL>- ^£a3^ *lS ^JL*Jl ^AjU->ejJl 

* 

4_o I ^J-La <_yA <_yi.il ‘e'j-Jl t <^=r'- p 7Tj-» ^ L-j~»-^ 

.Al^cJLw^o 4-^a i ^1 A-oj j-Jl ^1 j-Jl oli ^JUlj j ,<Ls_>j ^-oJl 

*• 

J^Lo JlS” ^wJ>- ^LlajJl dJJ.5 |*-JLp *U^«2_>t3l oL^>eJl d^S'jl.Jj I^Sv-A^ 

3* 

i A3^-il A^.3 Lj A « ** j 3j )*’^ l_ r-^>3 1 « bXA,vww v ^ 

^ • l _r4 jL * CT* ^ £jp-^' <^! 

La C^I^L>&jNI o^LpI l)I L>-> p-Laia^g^ I ^JL ^J- 1 3^^" c£j^ 

^>«-i'j ( j'-i j-j^^-i' cjr*-“! ‘ i -£)j-^ J^i- 5 

jl <j-~>- <_y9 iAllfil *^i OLtLxOj ^ ^,-J^Jlj <j ; i g ;'j^Jl 

++ 

OjJjJl ^j-U ^JJ-* \ *A>- f^-*' < ^ J> H f ^k..l!l 

•4 M 1 

^ J j. ^ 1 ^ *****^***‘ w ^** > I ^i\ ^Jl o^Lp! oIj^V s^iCJl 

t OjJ*>«Jl o j-^^" ‘LwLJ'Vl CjI j-JcJl ol /j^_>- ^3 ; oUj j-Jl 4—9 jj>- 

•4 

.^j^jsxJl 4l4-~o L ^>~yoj 


^^*Jl 0 j-& ,Ji2lo (_5^- !->*-> ^->s_]l jJl£Jl» 1)1 j»>c-j bLJ 

^j^Jl diJj> <1)| oJJli JS j ^ L? ; Lj& ?4^11j ^ojj^>Jl 

JuJbo 4 JI p“ ^^3 4-^Jfe V )ll ^JL ^sAlJl 4 -IU 3 J . 2 >\ jiVl jJ L^volj 1 jr£-*-^ 

(>> _53Lp ^I^JLpNI 4ju^ j-j (1 ) c5 ^^-wJaJl p- L dJfl-y? ^ I d)| . 4-LwJl 
(JjLajJ ^jUwJ (. ^vJ^>kJ! 4 J 4_oJw5_j ^JUl l)*^L«w<iJl oljJl 

p ^ 

.^j-vJj>xJl ^jLSsj ^ jJ>~lj ^JLj *> ^jLSvj C-^l^ Aj J-^" 


N. H. Barton and B. Charlesworth, «Why Sex and Recombination?)) (12) 
Science, vol. 281 (1998), pp. 1986-1990. 
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^9 A^JLi 5 jjUJ P-LoVl <j^9 4^j-bL>eJl A^jJ»P 4jy*S>- AP jp>J>*^o aJL>- ^9 

^J! dj| ^jLiflJl jJJOj JL^VI IjIjJLs a-^-j^A-^ d->! jJl Jp 

Aj*Aj A^ ^4loVI l) 1-9 4 CJ I j-i-W 0 *)\j ^Jj>-I jAjbi3 .^Jj>-JJL*>> 

^ jUl t L > ^1 a~*jJL aaJo j j j-^p ol *>lLo) JU 4 

ts* t^iUajj X^Sy~- iUi-a J*i -U*j Jl j_^_ jl jSjw 

Oj-w^ Ajj_* J>- A_P J^J>S_>3 GjLj>- OjJj-^P aJ^/I cLLLj 4 A_L>- JlS* 

aJL<>jlp-I o N ^521 4^^-ljVl Oj-i-laj! tx-owL) 4 cJiLS" ^LSv-JUj 

A^-vvJJLjj . aJI>- j» JlS l^j>- ^_l_Aj (^jlw A-oliJl fl j.d.kll Oj Jj>- 

C->i j-AJaJl ^-S'l j-J JJL* ^T J-o-ll 0^-9 4 A»ULJLJI A_}^-w>s_ll AP^-^->c_^Ji ^Jl 

4* 

.iJ_*J L*_*J £_*JaJtj ,^^_A ^'j-o-Jl ^iLta oJLjlij .o j-w^S” AjP j-owsj 

4 ^ Jj>c^3 03^ ^9 Aj^»^>cJ| AP^>->t>>Jl ^9 Ojj>- ^*»Jl A^j^A^aJl djl jJL lal i 

•* *♦ 

a-oLaI? *,s?\ Jk»J1 LoJ- 5" 4 Lwi j 03^JI d)lS Lo-LS” 

.(10 ^JjX*xJl) A^jJ»P Aj AP ^J l Awm*^ Lj 


4 A^^lbjl ol jk JaJl ^L>tjl APj^*» ^[ ^Ls^j. 4 *wJlpxj ( j^Jj>sJi (jl 

I*_S 1 jjo (jl J-b t A^^Lb>J! j+s* c->l jjUa.ll (j| .Loj*)Aj> LwLL>J 1 j>~\ Lg->-j 

A-J (JIjLp I . 4 9 j_>t-j J? Jai->e_) L^jL9 4 4l*->- JuS* ^£-9 

♦* 

p J 

L«JJLj I jjljxb (jl A^^^Lba j-^p b-j| jjUp (j^Ax>->tj ^ V,J ^ A ^^XjI 

^Jl AwwvvjJL> aJI l j-*-^ > ~ ^3 .5jU^ S j-^ 3 Lb^ (^1 ^A--^-wUp Ajj^)) 

^I^Jj SjlwaJl OjI jjUall ^J-P (jli 4 ^j-vJuPrJl AjwJ-^JI Aj^>tJl A^j^-PtxUl 
C->l j-AJaJl ^_5l j-> A^Jl OjLaj^ .JLwP-^II ^->5 <> _^-Up jJlJ 

p ^ J 

oL>tjl -Aj J a^ (J I aAjmaA-mo aJpLa-wj vlLL) aj^j^JI 

(jl (jj^ ^jjl ^a^Jl Lbfc) cLLIj (jlboJ^/l aJ-~wwL~o OiJ->o j^JLAlJl 

(jU 4 <^lUj aJpLawJI aJT {j* JLpJJ j .USUa-JJ (j! ^J-P- jJl Oj-^O 

° j.tfiall <y^T eL ^~ , -^ wv A , L^-U-P ^j-vJj>cJl A-oj^X*Jl ^1 ^«>Vl 

.SljUl ^yl-b (jL>eJl (di-ljj 4^cUvJslll 
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•* 


oi ^»_j J u*Jl ^Sl&Jl £» . (Charlesworth, Ibid.) : ^ 

(_^l ^-v u(a) j JJl (J tJ>t/0 (A) jJ-Jl J-pl ol JloJl *ODJJ L*-j 

-J Ju^U- l- 5^ ®. OJ-L>- Ol -Ljls 01 (B *>^«) ^ JJl 

^j-4j OUSj .lojLj <jl AaIx>b»« ^jS'La I ‘Wj'^L* ol jaLJ ^j5L*j t ^aJJI ^JlSLJl -(A) 


.^IsdNI o ( jO>Jl Lg-J I o^wbcJl oU>U- oj-» 


XJ (1)1 ^xJl ^lOLLo^ 1 Ldj^Jl LxJls &j JJjJ 

♦* 

Lcw*>lj 1>-L>e_) A^Oj>xJl <Zj\.<3 «/2 ll f-LLv^j 4^JwO-P 0-$V dJjJ . aIjlSj Aj J-y>- 

oLJT (.jjJslJI j-* J5 ^ij .,_^»Jl ^ISGl (jLe- 

n*^ 

Q^LiL^^ 4 ^ * +* Lj 1 ^ 4— I ol-^-^t-Jl C \mJ I 1 ' 

++ 

^Juk J oli^^^Jl ol .^JLlJl yliojl J*>U- Co>JuLo^i 

** 

oli 1 1 Jl^-aj .<L^^JaJl f-Lo_Lp iw-^L>c-pl ool La LJLp oLjLaaJI 
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Ji l>-j\yJi\ J-3 ^ (J-jJ LJLpj 

j>~\ a^j>- «^->- i^l ©-^-*-^3i L^-j L fl-yg j L*jI^ ^lJlajJI ojUI 

^jJl <. ^Lg-L? I JlLo LojI^ 3^' i dLb j) U 

^jjJl ljJiL>tj <ji ^j153JI .^JIp jjJ^I :>i jiVl j pLlax^l aJ^AJ*- 

aJI^j lilJuT ^^iii-i -ti ^-J^Ji o\ ^yjJi f 

j)U <, j*~oj .L^JjAj*- ya Jaj>“tAj ^^Ji sL>*Jl 

Ol .a-* jLLo jLi\lj S/L^r yLSS/l jj^UI *Uia. ^?l cJ ^ <j— J 
^s?l 1 a^Lajj (JL>j>cJI L>j y° <j3->*j *3 ^3 -jl 5I jjlScJl 

** i ♦« 

• ^|^I^«p jw* ^y «-LU i 


t- 

^*A_^>Ji ^_Lp LjI^» ! o_LjJ_P Ljlj^a twrf-A-?- -LS ^^*Js_>Ji (ji -Lj^ 
c^i ^jl^Jl ~Lai JJw^* ^lx>"l -L$ <jl L**-> t ^Jj jJa-l i 

p ^ £ 

a^Laj ol lj y$ 4«J_p i «— ^ ol L^j ^.- ./? a ll ^.uJl ^Jlp LjI j-°j 

0j £JUl r-bl iiK 

a> 

3'^iJ *(j-' % ~ J ^ i ©j^ tji^ L ^-& 

<L*JaJLw O <^wJ Ljijj b“jo9 J AjJ j-« ( A JaJL) AJUji £_>3 ^jj jAjJi (j! J_Ji 

J^Lpj y*3 C.j'ApLiilJl ^o Jj CIjI Jo o ^flsUaJl **Lllj (ji ♦ ^Ja. j I 

x5UL ^ i^.^JJl J^lj^Jl (j j • ^^Ji pLtJl 

♦♦ ^ ♦» i ♦♦ ^ 

j-wv^j ol cuplla:^i Jij ijj>- ^LaLls^Ij j ^ iaj ij y>^a c-JlS" 
^jij-^Jl o^j 1 1 j-SOfc^o .^>J! ( /^jlSj]l ^jjLj 3 j *sS ^|j j i 

£r ^ 

jO) 4^_v2-i jjs.« w j_AiuJL) ^_>i <>\jcj >- i ^ij^ aJI y-te-* 

(ji (O j-^i A^Lo^P- 1 ^U_>i 0*A_>- ^ (j^vv^^i ASjlo t ^j-JwwwJl ya 

s' iA 

« ^1 'I 1"? ^ \Ja±- Ji^J A .1^^ <.,.*..i vu) Aj?' ■*■■*■* 1^ - ^y^i e5ji^-*Jl 


_,jO (-3:-) 
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£, p 

t OwXjwLp ww«l CjLp (1)1 1 aJl 

• *♦ *♦ ^ *♦ M «* * I -/ 

t 4 ^w2^>tJIj t I 4 Jl>jI ^Jl jl^ t -L> Jj>xJI ^JL*Jl v — 3 Iws^^S"! 

i ^ S' . j Ml 4_*xl ^ ^-11 jl^S" 1— * j I AJ i_<k_j i ^j-Xj>cJ1^ 

^*^0 jjJjJl dU^ tw^w^vJ (jl oXn^->tJ 1 0 j « ^ JL ll ( J^o|j_*Jl ciii-J Qjg-l la~ >*>1 
Jull c^-jwLoJl ^JUii ^3 OjjJaJ Ji Jusl jaJI cLILj jj ? ^Lvvj>Jl 

t <LoU>- ^y* ol jiVlj oLs»j ^-^Jl jl ^1 «1^ jX-JLa 1 j OjjJaj 

<Lj>-U oL>- u j-Lwj °j Liia^l 

^ £ £■ 

^J> *)Loij _ r i5^1 ^1 jjVl <1)1-3 l ajj^j > Jl a_p j^-^^Jl 

^~s- iljiS/1 jli <■ j\y> J £^->j .j»4i-l>- ^ £frj ^ ' J^3 <*-*j'C&\ 

J^Lij 3 j-§-"“ j-^Ml (j-^j .^J—bbcJl IjJli j^J-iLaJl 

** 

^LJI 

^ bJLP Ob c(VIH) _j (JjIjuJI *Lj blJu Jjwo .(VIH) 

£. £. 

^Jlp ! oJU j3 <Lws4?li>- j t Jj Jj>*_> ^_> U jU ^1 ji V 1 

l^kA_) ijU C >.Laj «X^- I 43^ Ut ^ J 1 4^ 1 ^ £ i L5 {_T^ 1 

p p 

d^Ow3 1 t^j_^>rJl ciU^ JJw«J <ijjj_» (J^JwL*_U jJbli ^-£->1 

o JUP | 4 -L^jLwww w Q ^ ^ ^Jl ol jikJl ^ U^sJl biL- j-j iU 

♦* ** 

^JajJ ^ ^_aLvJ ^1 JJUlJ t (chimiokines) 

Ls^2j 1 1 (jl eLjw\^>o l>sj . 4Jw^2J>r_<)J I ^IjsxX^^l 

^LUj 


M. Dean [et al.], «Genetic Restriction of HIV-1 Infection and (13) 
Progression to AIDS by a Deletion Allele of the CKR5 Structural Gene. 
Hemophilia Growth and Development Study, Multicenter AIDS Cohort Study, 
Multicenter Hemophilia Cohort Study, San Francisco City Cohort, Alive Study, » 
Science , vol. 273 (1996), pp. 1856-1862, and Rong Liu [et al.], «Homozygous 
Defect in HIV-1 Coreceptor Accounts for Resistance of some Multiply-Exposed 
Individuals to HIV-1 Infection, » Cell , vol. 86 (1996), pp. 367-377. 
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jli .iJUJl Jl Jj-oJl ^JJI JJiJlS' iSLy Jl 

J ^JaaJI J^LJ J jl “UxJ a~* J-£ £-LuLjl j^Jaj (^jJl ^J^jiil 

IMW^ ^_->bp jj .^1 j_sVl ^ L>jL>*Jl j! X-»*Q 

* 

4p^i->c-<>J I ^_3 ASLjXj aJl*/? bl Ai-ou tjr^J j-— ^Jl 

H ** 

^JwSLsXo j ,^j>ujL>- )an»/a\ A*-*2>L>Jl <j ^J ajJl <L^_*j>Jl 

•* 

j-*-> jlij-flJl jl^wJl OjilaJl j-LL jl Jj>*j <, (J j-s^2-<J-U 

^»lp 4 jL>**^aa> jr* 


( 14 ) 


Ujjjl j->l la " ) 4-CwO^Jl o jJLaJI jJ_L_> jl Lo*-Sj 

oJ^<kj OyxJ^JJ I^jIS” o jJl laJi <lWj ^bb*- jl j-3l JJb i j jP Ua.ll 

•* 

C- £ 

<Cw« JlSAJl -Lxj ^Jo ^£jJl t j jplkJl <wiP <b jLLj <Uj LaJs.*^? i 

jl £w>lj! i(VIH) _> ^jJuJl JJU Jj / 15> L 4j *J 

. J : : kJ L) 4-Lli jS* jyS aLp pLj ^aiLj ^3 ^IaAls^NI 4j ^Jsjj 

1 ** «* 

J^lj^- OU-liJ jjij' t^j-Jlj cSj-L*JI J J-ijS £ j-£J 
•5-ip ^PJj (^All j-o'yi t ^Ju^23 1 4ij jKA 

^ ^Ap ^_ p T a* i ^ ^ l ^ « . ■ « J . ^1 . 1 1 I taXp^J 1 J . Lws^ ^J_A_! I 

c j^ wUj>-j oUrJl ^3 ^jl^j N AaL^^I .<J J^Ao *V 

'‘U'Jjz^^ V^b- jr^ •jrc jfc '^ j "'^l J ‘-frAbl Ji 

** 

SI l$J \l LbzJ ^ LajL^JI lbi>- JlaVi jL~Ji jl 

j| ! 1-4^^ j*° yJ* a j-UAj !-§->b c I LI j_j 

^ 4 #» * * 

• ijyj j-j-L jLU j L^lIXo Iapwv^ -X*j Luxj l a.. «/ a.a 


J. Claiborne Stephens, «Dating the Origin of the CCR5-Delta32 AIDS- (14) 
Resistance Allele by the Coalescence of Haplotys,» American Journal of Human 
Genetic , vol. 52 (1998), pp. 1507-1515. 

Stephen J. Elvin, «Evolutionary Genetics: Ambiguous Role of CCR5 in (15) 

Y. Pestis Infection,)) Nature , vol. 430 (2004), 1 p. Following 417. 
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5 ^y> (JLaI;''!}/! *AJ*P 4— rO ^ojJl tiiJ^ (j| 

t* 

<Jji jj-s-^ Jyj irr^\ ij* J -ij^ cyj ^—* ^*jy-* y^ y^ <_^i 

«• 

* 

yjj^ : '"^ -kj* yJs? cH^ iSL^i? 5^ 

cJl^joVl 0 | • (^£jJo>*Jl u^-3 jc^ ^ c£ j**^*-^ 

** 

«<Jjj _ 4»w»“LiJ^ iSs*)! AjLLo-j OolS* ij^J ^-wrfjJl cLU.S ^j-a 4j2_!L>c^iJl 

Jj»j i ^J^vJL; ( _ s -o— ~-«J i ^UDI J-JU fUaj yi L>UJ l^y^S 
o jJL)l ^3 Loliaj jj ^.3 I j-JlS* ^jLl! 1 £t*JLliJJ <wjLLwvJI 

! 0 jSS, jpl ^p L^J <jL^ I Jj>- <l<kj^-SJI a^jJLl I I cLLL> <1)1 

p # p 

(1)15 if>- tij^r ^JJ If*-*' 

$ * * * 

^j*\s>- ^pi la i J> Ly2-> ^0 l..^.>e^wA> ^J^?x»<kJi ^^^>x-iL^Jl 

^ (, f. 

^.A>tXj! ^J^LJLoJl dU-> C!^L*j>- JjL) . dSa.+r**^} J^/> ol5 <.\j+^-\j 4 j*- s^?l 

Lfli. a :: .,^^JI ^jJLgjJL ^j-£J . ( ^LkJ^Vl ^-0 t>Ua_*-« 

«* *• 

t (^LwwJl ld_& -3 •^-^'^-^>3! SwLjL^ ® ^-UL?x-^Jl ol3 4^^).Jj>tJl 

*• ** 

lLLLj <L>*uiL£L« j»La ^jJU j j-$ b j, ^ ., ^ jJl 4 1796 ^»Lp oL5 
I ai^Jl ^3 Jl!j ^JJl 4 (Edward Jenner) » ^.-1 -. •, / *^ .ji 

p ^ .. 

J-*-"-i £f-*k.3 £-J>\jS~° i yJ\ (j-« 1^13^- <.1749 ^Lc- l _P-S' J ^ ^ 

^0 ^->c^JaJ! ^wAJ-<Jlj <^Lw<k^5sJL j%JLa! wli j c 
j* <ui p jp L>-Xx>- ^^Jl>bjVI c-AjjJl <c^J c oL>-L>tjJi 

^3 Jj-*Jw^Jl . . . jL>X-Jl ^JJ y J^i c5* 

*a •* *• I 

La>-^/ aJ qU ^3 4^^-AjjJi <uJIp 

(dJJdSj 4^J 4Ja>-*>Lo *~s>- J->-lj oT ^3 » wft j ^dJl J^J Aj " b/ ?liUJ 

»» ** 

J-5J ,c_j2jjJI 0^— ^ ® _J 4}as>-^ A-« c3^L> ^IS 4 jJ-aJ1 0 ApL^ 

f » 

J-*-^ y^-> ,jr£-t (J : 'o-^.y iy\& -i}I.L;T 

^jh ^^U>waA>^i ol3 4 s^-LLj 3^*3^ (^wL^LajJI 

O^p Aj l -4 1 ^ j ^^wdl 4^jiaJl ' ^ jwXj*- 4 y~^~^ 1 *-N ^ i ^djl L a a,/g ! L 

P P ^ P 

01 Laj ^yiaLp ^°1 aiLl^ LOj-a 0^ 'j~y? 
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• ( cow "P ox ) J* 5^jJ k -^k>^ 5 yj 

^JLJL> j15 j J\ y**}i\ jj5! j J5\_*iu ^y > ^<>Ji 5-15 u_ jL^I .aJjJ 



f. 

** ^ ^ Jl <1)5 j“>5l jy. - 

j!5 . c5j~br ^jxijrT^ J^-5 ^ 55 ^jJ^Ji ^ 5L~J5l 

H H ** 

• ^ ^ P 

. 0 ^5551 o5a ^ _x«*jL<>_«3 .^3 pJ *5 ^ y ■— ilJ->l 5 ^ 

AXjLj 5pLl$ ^Ji £-3J_> jJ^Jl (^j-Aj>t_> 5) Lo-^9 JplJ>xjJl 

^-*5! d)5 t c^l jj—« o_lp ^ j_* jl*^wwu ( jL*_ijJ! ^Jj (JL^jljN! j .^jA^J! 

jr*~ c^i r^ J-^5 l-5^j * *(5^® (j^J^-^ <1)5J5! ^5 Lo J-5cj 

( ! ) <2*>\ y^*o 8 0 y^' ^Ju2_L? ^-1_P jS>- L<iJww>- 4_! ^^>e_xJl 

0^)0 c_i-<J alp Jj5 .1796 ^»1 _p ^j5 /jLI 14 ^3 515 j> 

ijjj dLU_; £jlj-« AJ 1 j-o-U ojL- t^-> ijj-i-^r 

& & iM 

c5l5 t (blossom) oy^jJl y* L^pLI L>_5 LaU^-j to^p oJLt 

JiJj .^jJ^Jl 5^1 jvJ Io5Laj .J5LJI ^1p 5^-1 

4 AAy>- ^>j>sj L ^uA« 5 j5I y> LJI ^Ll k*^*> y JjjJaJl ^Jbl 
j y& f5p y* i£y>rj ^Jl y> <1)15 ^LJi ^^-Ji 


5' ‘y^yJjy^ Cr* ^ J oU^Ji yuj t^i>^kll 
** •♦ ** 

yi p 

^yiPxJj AwLp kP y>e^S\ a1JJs> j^T J'-^T *• ^c5 LUl .^J-P *~oLw*>l 4 JOo 

P p 

c^L^^-p y** 1 A_jwL^_l5_j oj^Ap (^1 j ^ ^ 1 5 d)5 ^L>cJw) 

15_>5*> Laj_^_L?I c^5l)55i 5J-55 ^Jljo U^lj ( 

.L>x-5iJ c^w> j5Jl (Sj^r *(5j‘ J ^' 

& p p 

5 L^l j^x? j . L^o^3 y 4 0^5 4jjjiJi j 15551 ^11 

.^5JjJl ! AjJ_^<»JI j-^5l p15jI (j- 0 Ajj jj a^cw^J a^o ^->5 d\y 

l^waij ^1 (Royal Society) 55LJI ^^>Jl Jl aL» jia5^o L* jl j 
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<KJUU 




4_j I jj C 


Jl 



- : jljPy 1798 j.U ^v»/JjLj 17 ^ 4JU>V Li ^JlSCJl 

P AjjJaJLo 4 — ^ L>- J 4 I jJlL>uj| 4«%j ^Ji-i! J^Jaljw»-l ; 

•» 

(y4« Inquiry into the Causes and j~-£ j— > jLS* m-L> *— <JIj 

Effects of the Variola Vaccina, a Disease Discovered in some of 
the Western Countries of England , P articular y Gloucestershire and 
Known by the Name of the Cow Pox). 


£jyr oL» I U oIp^j 


^_ i A A AA A j 


J - C 


L>cJo 


ip^-^uj tl799 j»Ip (St-George Hospital) 
^LjI jJLl^ .LlLv>- LoL^j jJ ^ ol 4 4.JI 4 J . .,<? 9 

1980 j»L p 4_^JaJwoJ 1 4jlij J_*_> ( j-S0 4 ffpT 

p 

: Lr~r' ^jJc ^ A>j Jks- ^UJI cJji\ J> Joy jUail Jjl js- 

%* ** 

>~r oi ^1 y\Sj jua^i 

P ^ p 

olpl X-P ^£1 tjUD^/i JL_P j tliLLlS’l j y\ JLi 

4o^JLSO ^ ^-p JLio' o) .4_S*>L» £jj 

l LwA LJL p oj>u 4 ^ ^3 f 0j>- UjIS* 0^1 0 
3 4j j_li>- aJ*A-^ ^Jl cLLL j-^4-11 JLOlI 0 j&\)& 0 ) 4 ^Sl ^Ji ^3 

j— aJl O'Ap'LilJLj ,1a.., 1 jjs ^LaJa-ya^ ^_Lp jS^j 

yj j ( 7^<3 4_a_ljL>t^o iJLSOjol ^Jl (J j -*'*? t 4 jj_L>*_}| 

p p p 

40 j-w-501! j . I iLy<a! ^01 4-*-lj>tJl L«j*Aj j-LS^I 

J^jio lSj-^I-! y ^lll -*• ^ L*>UJ J_*_o j j*3 J^>> (jl^OoVO 

p p ^ ^ 

jl yj>\i u*Jjy> ur*r^ 

H 

^ uJ ^ Li- jjSii oL-j^i]i ju 4jb jlji 

+• it* 

^Jl L^j yjd CaLvcj 0| 4 ^1 jJl ^3 .^UajJl kiiJ^ 
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^Jl L jUJl o y> 

** t« M 

jj\S^L**>j t o^JjCL« ^IwIjP ^jVl jl ^ 

*+ 

c. J Lw>' 1 0 j-JlS" cjN UL ol jlkj j .ajL^jJI j^sSL) a_JL*3 j*S I LSjsiu 

*♦ 

* s- 

LJ-o-p oJ-43 J-3 oN , )L*» ^J-p (J jp^?->tJl jl a_> 

. ^lili S Lgik>- 

^JLbJl J>-( ^nA^>ti-«vw<>J I 4^j>-LaJJ! oNjA-~*Jl JU- oJ^j 
£ 7 ^' <_M cy j' (17 D Rockefeller aJbLv) *1 ykaJl ^^.Jl XJ> 
JLLdl ^ dUi jl .(Sabin JLbL-.) JLU/Vl jLd J_j> 

l> *lkk »s^ 1 y £ y ^ -j ( ^w* - 0 






P *** P 

jj ^^jjll kilt 1^1 l j jia.j| ^3 j^j^iaJwoJ! P-L*^>-j/l P-Ld-P 4^Jwl 
j-m 2 Jl taj .OwLii^oJl ^oUj aJ^L-%^0 I yX^Jz . J (jl ill jbl 

V jJUij .il^La j jL?:5 JLit _ *. a . .s> & |»UaJl ) jh 1 . g 0 i ijl I_xja3 

*JjMi >Vi oi t j^jaJa-wOj L^wft>J_?*“! (jl ^-L*-j 

•* *♦ H 

.i) <jljlx>tj j^Jo^/l (jl (^J**-* 

•* 

o ^SLoj y> lijwL>- 43 j-iw« <Lw? ji dilLft j 

{ Jls> C^cj ^LuJ| j»UaJl jl Jl k^Jis^Jlj ^j^iJl ^ 

y***XJ ^ ^ , 1 ^? ^ ^ J) < 1 /^ ^3 c i. 1 >0 ^ I (_^1 L ^ I - ^ ^ J <Uill I P* I aIs. yg I 

j'jtaLlJ ^1 jjj^lj oLw^j jjll ^lp y^y-^ j^ Iw^Sjisj . ^Lys2-<jl jJ yo 

*• 

p, 

ll aJo^x^j ulwia jJajJl a 5" j-*^Jl jj .jl j-JllJl 


^ 1 -*• -* 


ir* H 


ine Rouge) ^1 y ^> Jl iSjLJl aJjLLw LJLp jjlii 
/an jjli jU LfiJLtt jJ j^>Jl i5lLJl 
U^— 1 o-Ujl^Ij , (16) 1973 -U t y>LiLd ^ cValen) 


C- 5. 7 

.L$J ^9 L^.a>. Lljo o^Lo ! iUail aJ y> (^s) 

Leigh Van Valen, «A New Evolutionary Law,» Evolutionary Theory, (16) 
vol. 1 (1973), pp. 1-30. 
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JL- J\ p\j^\ aSOJI I 4 J ^31 Jjjl5 ^ 

AjP y*** ^-vol»o (jwOwO J ^5jjl!l 0 S ifc_ ^ jLj L~J I o_ LJ i3^ ^ 

,|jj?jj I ^OJLxJ ol Oj-i c_j2J jJ *9u j->*_> O-flS" ^xJl 

A-sA? j-^woJl ^Jwj J-*-ll y° ^-^Ld UWLa A-JjLp (_£ JJl jJ*> LSLl! oLLta 

dUi jli t^Sfl Aol^J .J-pLik»j Cx^y^ j ^sA\ 

♦* “ 

,^_jjJl ^q iJl j^S^L jj k:7 AjwwJl jSf t^ljj ^ JjU=> V i3W~J' 

Oi o'j JLp- j- 4 j*J *d^>Jl '2lljj 

^ £. ** 

jJlSS *lo>- jJ oLsj>xJl 0 Jw^j oJjLvj lwL>- a^oL& oLw*»Ij^ 

ol dJUi ( j-p j*_>*j JlSj .<ui> ^jioo aLw2-3 j L*to>-l t^jJ c-iJl jJi^j 

. aJ^\*w*J I y*^ ^ali>cj S ^->1 A»JL>Jj>-l 


^\yA\ i a. -So old ^JbJl j t AjoU ^^?l 1 aJL<>jo*“ 1 ol 

aJLo>~i j ^Ja.iii oi i^->o a^ji 

M aJI ^y» j^jJl t5j jJaJl jli t^l yuSM 

IDOLS' SJloLoj IJOj- Aj!0j>- 1$j1 ^0 j*-P jJl ^^Ip ^ 4w? Oj . aOj>*_> 
OyDl aJ-o AjJU>rJ ^JJl ^w2oaJl ^wUJl c5 1p »liJa^?M! JaJw? ^ tfl 
.L^joa j^>oJl ^^3.) aJI ^51 ^Jlj .ol^Lioj/l ^2-*o (j- 0 ^L*-; L§oli 

l^o *)1 c A_> j_*^o j -Lo ® £ i ^>J>xJ 1 aSOJ I ® Aw? ji 0 ! ^S' jJ 1 ^ 

.Ia^jJu>- LgJ A^i> ^ill cLUj ol Vl t iwil^Jl oU 

^ A^%j 1 ^ l* aIo ^a ^^»a«5oJI ji> ^ Lg_>! 

Owd ^Jl ^3 <3 . T 1 1 ^ ^_^wvw«s (0L—wk» 0 ^ 1 ol . C03j 

V* 

4 j-^' r ^jJJL) c ^ij^JoJl oJufc ^ . J -^aJL^^JJ JLjl^I 0j 3 tjJfeljJl 

\ -i* *• 

o-*3 oijjwsijjjJi 4_>jj_iO ^ijjSl ^i^-LiNi 

oUi>Jl jl i*j\j}\ J .^iiiJl s**l\ ^ jUxiVl 

jJ5X>- Lo^ LygaJ L»J>W? LolS" y H?lOo Va\ jI^AO I -U J-O'yi 

^ 3 Si I (jJoCoj A j^S j&syA ^Uij AJcj>-\ Ju J^l ^yA 

*» 1 *• 
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oL4j.> oLs (. <JL>- j^l>*iJ 1 jwLo a~s 2> jjjj Lv^jI 

j%J l$jl C ^/>L>- JlSCjLj j J_o j . 4 ./? qbjLfl ^ljIXj C5^i O-Lvc^J ^Aj>-X<>jJI 

<Ji^>-Vl J5 (3^°^ ^Jal^vo 


(17) 


C 1 ^>cj A***JJ>xJl oL>Jl jjj ^ lg d)l 4 Jb>- ^JtS" ^ 1 p 

\ *}}*-» ji c-~>^ ^yijj £>* 

. Aj ^-w»tJl AP ^*_P Ajj^oJI J^Lo ^3 cLLL> ^^Jw>cJl A-Jl */3 tf > 

*♦ 

^ J# 

( j-SsJ . . . a^ ( J w*l j^Jl A»jLio ^-Lwu*» j I3J Ji JlSLjlj 

s 

j ^JaJLi A_*y£? ^o^oJl ^j-^l 3 -*Jl AjL<*»j>cJ| (l)Li i ojLl5Co l ^ a */> jj A*-^JaJ I 
^UaJl U*)Aj>xJ| ^Jlp aIp ^>JLo 6 j J-U 2 j 

p 

aJU-S'L ^j .1 .^a-aj oLoJlL!! ^jJ o ^Jl »AJL*_a ^Qa_( j-&j 

.olJlJl IJLp j-A U £\>Ua^V 

^pLwoJl ^Ua.'JJ AjjLaUJI ^SUJ AjLJL* jJ*> U 3 -^oJl ( y° 

lHaIjJ jj* JjS' ^Jjp ojJ-aJI ai*JL^_jM^ cujIS* ^£*UI 

iSl jjl .^>-j\J>zi\ Ja^ j}\ ^3 3 y >- jJi OpUa^*4 A^iaJl ^L^Jl 

•* «* •* 

J5 ?rjU- ajU_~^JI L*>UJl ^3 y> ^UaJ LjUJj Ji 

oLJwaJl ^Uol oIpL j>Ua :l l JJUi ^L -^yvJ ^ ^ ^ijs- J-vai 

wl ^-J j^ — L -^ _ 1 1 ^ g -Q Aj L^j ^ 3 aJ»J>- bX«^ I AxJL> Lj j j /2 1 

A^— v^ L>^j o^L^oJI dUj .^Lsaao — ) — • — 1 ^ 1 <1, l I 

1 *xSs_a^ .Ai-jiuJl 1 *a_p Lo ^*>\ l ,la. , !L«.A>l :>Ux_j 1 o^Lp| ^j_p a^^>-Ij 

o^Lp| ^^j>c_> 5 c A_ol^_*X^P A_Aj j-i a - ) ^ tJlA ! Aj>tu^-v*< 1 

jLwL« jZS*)l L^pLl« L^*> j-$-2 t aj jIaJlI! LjL jS c^Ljj 

jliS"! ^ ^aJI JlSCjlj Lo (^1 ^ ^vj>- 


. ^-^UJl (i;») 


Sarah P. Otto and S. L. Nuismer, «Species Interactions and the (17) 
Evolution of Sex,» Science , vol. 304 (2004), pp. 1018-1020. 
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Ul 4_*/^ j-<iw<iJl .J^l j-xJl ,J-^->*-* Cy° 

♦♦ ^ 

. 3 yj bl (^3 1 -Uw-xj <W? ^i^oJl AX«»Jl ^j-al y^ Cj* ^^- >I: -^^ j^aJl 

ojiUiLwJ^yi Ly2->1 ^.lax mo <w ^ <• ^ja>j aJ J5" | 

JlJLU 4 JLL 4 JI j-xil ub 4 1 . Lg^jL-Uz^J A^Jv. ? xJl Cab^^ol 

L^Jlp Ja3l_>U> aJLjj O^ Ls^aJl ^3 L^JL^U^ ( J_4 j>xJ LwwJ^- 

•* 

j_Aj j| -V-^JI Ifjli^P J*>U- oUl^^Jl 

^ p ^ ^ Jl * 

. . . ^<JJ \$j y* Oj^j (1)1 bci-tl C^ 3 " >s^vJ 4 '«— J U> y^]\ ^^JuJ 

- I. ^ a 0^5 i ^i£"l ^>0 ^ ^ 

£, £■ 

^Jj3 ^ I I y yJ>c}) I Ja^>c^oJ I 0 I Q* ■« ">- 4 *)1 1 A-xJ L) 

^ b ~ -- i ^ <jl j-^>cJl (1)! .*U.XxjJl ^ t A-J-dJalJl ,j-» ^U- ^J>y^j 

-JlJ \ 4_j|jjJl o3jl cy* AJw a c_i JLx_> „Jw>-t > Q 2 J 0 lg . ) (1)1 (l)j3 oLw>*Jl 

4 j v* V > ** *♦ » \ • « v •* ^ •♦ 

is 5 

aUjljJl 4_*_JL_>La I 3 I ^JlL<>-j d)l j-w>bl p-iLf” 0| .djLjJl ^JLp y-* 

uSlj^J ujj .^LjJI ^JlxJl »L^ c_5^ ^yu-xj <. A x . lggl l 

** ^ 

J^U- . C ^ ^ A u~w>-^-il ^j-^bbJl Ij-U-S^ bl ^J-%jjJg _ <-Xws <2-4 

j\ ^jjJ A-wLilajJ I 0 ^Jib ^3 ^jJ>-wL! 4 -j L gjJ ' ^3 ^Jl 5\J! ul Los j t 

P £■ 

^r 5 *"! ^1 ^-*1 SwLp 

ul ^Jl Ll^Jl Lo Jjil ^5-^-j 

«• <• 

^Jl ^ j3 ^J^oL P ^^J^>eJl (jl wU>0 A^ojJl 0 Uwo-J 1 ^3 ^^j-wJL>sJl 

^jjJl (j^Juj! J. jJ^l Ul 1-U^ Cx°J *U>- L _ 5 v23l 


*^r 


j y* y^ (J^d j-^ 2 -!! ^u^Jl ^u^xJLs 

obJuC^J ^U-UNl jUuiJ'yi ulj -t^r^ 1 ^l^!l ^JLp ^3 aJ N 

4 ^jJjJl j^J (^Jl! 1 Lr J^>JU Ja-ojl J_3 ^Ja-ib jJb L)'^b>xJl 

^0 C-J j->tlj ^^-ll Caljj j-oJl y-* ^ •. /9 3 3l_>tul^ 4 jjLSbJl j 4 (Jj-xjJl j 

Ujl-bo 4 b*)b>xJl ^U^xUs ^JLxJ j_aLJ! ^jdjJl Ul • A-o^/l Alaj>JJl i^L>-Ij>- 
^/U-^xJl ul .^j-UptJI ^]| <U3 Jlv2j3J1 3 ^-xj 4 L ^Jbx) A^US” bljjj 

,ob>«Jl ^JLp ^3 ^U^l 3j b| 
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*1 ** 

^ ^ L ^ ^ C^-aIj pJlp j^ JlioVl 

id I jl .4 -JLp JL^ldL c^w-J ajL>-^I jl 


<_s"^ f*-*-* -4 


j-^ 


^j-o J^lidL Ja-Jj^>j t oLj>Jl ^JLp ^3 Jl oljj L,:Jl 

oL-LsJ £-a j^Ja -li ^Jw>Ji jl Jb M .(JL*-® j Jj3.i frlfl la «,^lj *L_<>«P 
aJL^Ij J^l>- JJaj*- 0 wL>o 3L$ j»JLp 

P ^ ^ 

Ua„p>- ^j_P j\ ojJ- S3o 0 jJJa ^jP |V_>x_L> <Lo ^-P Aji^p .5 jj 4 i;l J-Jl 
4 AjjL-*-« Aj jZS 4 {j£ ^ISL) ^5 j-<zS AS <CLsJo LaIjI^o j3 4 ^jLp 

UJ LJlj Ji^Jl Jj4 jaii A1P J* y jUd 

oUjj-JIj . ^r^Jl 4 £3^1 *Li> ^LJLj ^IjiSfl *Uj Jj>4 

* * p 

L ^23 aJ^^Lvma® 4 l.« /C? .i ) 1 t A j jJa*a A«^vvww^x-1 1 A^wLx*-xJJ A ^ ^ ^ ^ ' 

P P 

J - J V- ‘^L^' cr*-*- 1 - <jt*J .‘-iL_^>Vl J-S ^ 5 j_^j_« 


£° jZ*kj 

Adaj^j jl U-P lwL>- Lw»>x_P NLLo iij'bll 5 jZ+s*- ^Ja«*j j 

•* 

P 

^-A (_£-LII ^£j-L*Jl jJl ^Jl • j-Ojij j^ 2- * j-’L^Oj ol yj L$jI . j jiajJ I 
<^1 ‘oA** j-* cs^- >0J 1 ^‘l&Jl ol ^ ,> 1 *Vj ^‘LSj- r i^J 

fjL^J <3*^ 

^-[-Z>x—) O-Jl jjj I A->jO_P ^A— -v*) ^-ijLj| JwOL^-o— ll ^LX-OJl j) c_j 3 -wvaJl 

o s i*>L*< ^jii jl <.aj^~>JI olpj^xdl 

«* *♦ 

^J)L>-S' AsJuhj s ^j^jj>tjl iiljjl JjCoI oij . . . ^JazS\ 

^a^^j l LJ_*Jl djUjIiaJl . 3 j^\ A^^ULoJ 0 y**& ^la^-J 4 *J^ljsA>cdJ 

•* •* 

« AaVIWWM^C-l I 0 La^C _1 i OkXjtoXP t- ««^ I3 j L 1 I 


t5* (^J 1 *1 ^ -,^g 


jLjl>-3 ’ ^5dl 4 .^—JLwajI jl 


-L>t-> j-0^" ^ : la . 


.^j^3 j*^ 0 4 ^ylSj; (_£-ij! ij ! \ Ofc) 
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iilJbl i ^ j # eJL>-j aJ Jaj i>tj d->L)^n 1 jJa.^,,*^ 

j^sj ipj^>r^Jl ^..J ab l)Jj .^jIScJI ^ ^ .Ip ^Ja^wwvwJl j^SjJl 

'yiSwl oL>Jl Jj>sJo tOLv-J^ll SL>Jl ^3 

*• 

.612)11 iiJL *l»!l o/; c~- ^Sll jLcJI 

AjLwJ- 3 ^3 ^ (j^^-J jl ^j-vbj»«Jl (3^°^ (j| 

IJb jJl>vja ^wb^-Uj /»liaj Iba 

•* \ '~ r — »♦ ** 

cCjC ^Usl> <J t Lv^X-lj jJ JJ ^Usj C ^ l lj Jbljlj JJLbd j>*ji 

O^^J* l/ 'M >* uT*^ *£sV^ J^cJl ^ 

J-b* 4^* <>° OjJb ^1 j-o bxUj M aJI .pb^siJl J-^-P 

^j-j| ^JLJL J-a-j ^wJk->cJI j .J-JLaJlU £JL_* l ^wbjwL-J ^Ua-t Jj> 

jjfc (jj C *^S” ,4 -uIj J-vvw>bbiJi c31 jJ>O^Ij C J i QUflU«^.ll 

-bV ojLLla. -v£> 1^ .^Ls-<k-P AJbi -k-^' c^brr* (T^ 

A^-.b^ AbLlja^^Vl Sj~jL aJoLwo JiC, 

^L>x->U lm ajL^jJI ^3 ^Ul j tjjJa-iJl ^ j-g-s 


* ^ 


L <L^lbL<a *)l a£ jJ ^Jl*Jl i ^L> Lojj t ( j-vJb>*Jl (l)j3j -dL^yi 

L^<laj • Ja -■■*** J>* Ua>- a^j^j ^ oJl o*bip ^gXJl 

^ H ^ ** 

.(_£ jJLJl (jlLj^l JJjjJaJl SJj-A>- (_jUl vJU>*^S t ( j^-i>Jl 
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(J \jaJ$) 

SLpeJl (JjoieJ (JA 


l 4_>- U jJ-aj <c<>_>oi \ j 4jLSiJ 1 oj 

( J^JI j L 4_JJ0lU ^j-o (SjJ$ £*->-jIj JjL) 

^ 1? 

<0l ^A_P ^OJLlJL) (1)| . L^-Oo wL_LP 

_ oL~J)fl ^JLp j-p jl - oL^JNl ^JLp J «/? tf "> ^^oJl 

**• 0 

AOLP ^Jaj>tlJ Ala^J ^ 4^3 *>\_p ^A 4_jJ0j| oi i j L .0-0>_<>Jl 

♦* «■» 

jJUi jl ,4j ^JoJl 4P- 4-ol^*P**Jl 4jP^w>«^<>Jl 

l jN 1 1 g 1 d 1 7 t Lw^JLj 4_3UL> 4 ^JOjoJI ^_^J>t-lJl oi 


- oLO^I 1 bco I ^jp 3y>- jJi c5 ^ s J j>- *l^S j 4 4^pUop-^/i 

y o| .oi^w>cJi 

^OP jjU; J J ^> J N oLO)/l j ^ 

** 

J^o-P J-S\00 wwLaj 4-0 -SjJL> ^--^- :> oJi oOjOj>- 4»L>“^o J^S" l)| 
c J Jl 5 jL>sJij c JuJu>Jij tjUL) ^_^>oJij .a^ao oL^j^I 43 i *^lp 

* p 

d)|Ju« ^ g -Q jJl ^ I Oj^j *— ^X >- ^ ti — 


,*jt ... ,o_>u-S3i ji jii j\ *jjfi\ j\ ii^Sii 
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5-b.U- oLjJj' Jtj Jau jU .SJIpUJ! ciUi ^£- jlL, V ijUlJl 

<LS^Ap y]_*_o 4 jV c L^U- V wLp- I (^L5C!l jlJ-» ^ 

•« »t 

ajJ aljA>J| aaJLlSI jI fc^sl^Jl ^3 .oLj>eJL oLwJ^/I 
t (^L^Jl Iaa .oLy>^Jl 4 -o-LS" 

^3^J jr-wO 4 p-Ul l ^ « U- I oj jJl)! ALL* .<LulJL> oj yj ^jS' CboA>tJl 

o^jjJl ^a c Aj A>- c ^jj: L*Jl j^OjAvJ ^ . 4j jLflAa ^j_*3 

f, ^ 

^ waJISC* ^5 ^_L*Jl O-jl :o y ^L»l j^> 3 jl> Oj J>^3 .oAJ jJl 
(1)1 j»AJLJ| Ol .. . JlnAsI ^Jl*J W? jJ jjlSCo jUaljl 

f" 

m< ~? 3 jr> {j* Oi 




^ La diiLidl L^>a>JI J jLo N j) jJLvJ! cJa^JI j! 

♦* 

olj^Vl 4 jj-JlJI kJ jwsJ c~+j>*J £*J? jJ jl j-a (^jLJ 
^ oLjNI ^~Ju .<Ll*Jl ijbli jJl jl A^r^i! ^ 

^.ilJLp'^M 4*3 4j>“l jp Lw^AJLa ^JlSs-Au jLo)M 0^1 .aJ 4^*3 I jjo\ 

<jl)\ i3L <*Jc^o ^Jl +,a 1 ^JJ>-aaJI JLSwl ( jyA J5w JlS* a^oIj-s^ jla^I 

<. oAjj3 4P-L>»>- ^3 3 j_£ LAjI ^j9s d)L*o^/l <1)V L~>lj t aJ 4-w>t_L> j»A 

♦* '"’ 

aJaaj ApU^JI Lib "jA \f* y>- dl^y\ O jS d)j .LjLv^^M ApU>j>sJ! 

** 

{ j£>\J>- Jj>Laj ^a oUI jJ! ciiljj .oLj>-Ij l v Ji.la.oj t li j-^>- 

f* 

l ^ i *s ? ji ^aII lLLL l^ijlj t OjjLaJI v? ji dllj 

^1 li^Vl J^l^i cJLS JUL) .A^j3i\ SJLpIxJI (i^S/l 

✓ & ft 

Ob • c o5 Jj^UjI t5* ^oa JUU iji js 

U>Aw>- ^ya-vvAAll j£a}\ ^3 IpA-s^aJ »JaA^I 4^3 *>^->-'^1 Aj^L^j ^jjp Ov'Vp^! 
•* ♦* 

V (JU ^ ^ ^jy. Oa! .1785 f.lp JjVl s^JLJ o^iJ 

d->-. J ^ Sui bJLP VI v 1 -^ 1 i-1 A 11 f 1 y^ 1 v jHjii 

t oaS" ^1 a^%jJU .j»Ijlp^I aj^ap I j^ol Aj^^--*Jl Lvi2j 1 o-utS^ 

> p p ^ 

: * j-oJl JL?ol Jl A-^wwJL ( *\>Sj 3 'j^>j Jjl oU 
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*-*j ° jj j-o JLol a^>- iMo* 

cr^-^-i l $j*~\ H-*r j-°j (ij-" rje>~ <_*-* Jb^l-J 

- ** V* 

01 .0 ^-dJLt ^Lvj?L>- qjj j- LajL>«_)I 

»• ++ 

V-Ul j* l-br J J-* >* J^' y* ^ o* jcr^' aUS 

L^JLol j*£> jjLpxJo ^yp jAj lOLj^lLw<0l 01 0>-> i 4.«,,fl ■'.OajJt 

^£jJl 0r°3^^ (-5^ 4 j ^J-aLa^j Loj) 0 j-jLaJ1 4j Jl^LaJLj Lo 

O^f tUi-jl i£ j* yr j-* j^jJl OJUi < j5CJ XtpL<Jl ^ o jJD 

oJj>-jj .>•! jLxpI J5 Or^t^ ^'^SM OjJUJl 0 *\ <Sji 

♦♦ 

Jl J ol .jlko ^1 Jl ^—1 *Jl, J}U-Sll 6 ^JUU ju*Jl JkJl 

!j-w« i * cJ^-Aj c*> 1 4_>al^ Aji^a ob lil 


SI 


^jZJL) OOS ol • ^LoLp lj ^ jU ..rfJj Ol A^jlj Q..3 ^j| 


koJ 


JI Jj Jl jl ;US -UlJ jLJj J^l J* jkl ol 

«oc- jJl Ajup obi t oo5" Jl .aAS o ol 

^ij t jlj?i i jUj tj^u-Sn ju jkj oi 

*♦ 

c-jbJl jL*_Jl Jl Cl .*Lji)l JIJ J-* tUkJl 

l _r'~‘'jfc! J • V^jbkJl Jb_A<Jl ol JJ J j\ aJj jJaJl J Ju~jl 

.^JJsa^jJl ^P LojI^ li>o L^Ols^jj % }h*3 

Juy <Jliy ^J\ cJS £jJl> cJb^Vl <J~~^ <jf 

£, yt $, 

^^L>to« ^-woj>- <0->j (_£^1 l«-LwoJl 0-li^ ^yJzjLi 

^A^-b jj dLA^b j t^ji — ;y\ 


( 2 )„ - 


r 


«4_L ^,j L^jI J^- iL>L^o lob (jJj t^ljjJl J^- ijli- Ifrk/ jjj 


Emmanuel Kant, Fondements de la metaphysique des menus, trad., notes (1) 
et postf. de Victor Delbos; pref. de Monique Castillo (Paris: Librairie generale 
frangaise, 1993). 

.(1785 fU U^Vl ^JaJ!) 

• <0wvn>2j j-oJi! (2) 
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Li L Aj | 4 LXw O LwvJ I ® . L -i3 - „ /3 t ^ 

> £, 

t ^ 3 Lq»j 13 O^L»*pl ^ Lq«j1^ 4 A»L»a>j^ AjI ^ ^ Lp A^L L-vwO A»<_La Lx^a ^* ^^N--<>«j 

•* ** 

^3 »ta3 j^e3u\ (jl \ N LLi cliJjJ .Ajb J_>- ^3 A_>l_P aJL*3( ^JlS" 

^ j\ j-A-C- ^ ^ oL~J)ll 

H »• »♦ ♦• «« «• 

^L-oJl jli j-P jJajJl / 3 ) «aJL 3 ^3 j| 4 Aj j\j*J?y\ 

♦* 

p«_£3 .A-Jj>- A_P^JL>- l«Jb .^JLu A-JLX^Jl l^^LXw<JJ *LoL*Jl 

p p ^ 

v 3 J>a aJ 1 .^Lp t ^3 cUL^>1j 3 v 3 J_A aJI ^i»P bl oL-^o'Vi 

t aj jXUj oLj>- ^1jj>xXw*»I AjLiJl (_£ jXj 0 j» Ji' .^JlXJl ^jcoJL ^xaj 

4 Ajj^xJL 4 -iljXpNl (1)1 ,1 >JLa> LLj^lx^a ij^a (jU 

Lr ^ N LJ*>u4 j^-l JJ>- Lo_a 4 Lx^jj jJ>“Nl J-*->*U VLi A-w^JjJ-^Jl 

.UjjUj 


*S 

.0x5" ULj^Llwo of-i ji 3 JSLlJI J^ - ^ 

p p 

t aJ^wwo j ojLxp! jL^I La (ji xJljJ ^-^1 _Jl d/^ 3 

o\ .l>- JH^J Jili Jil Ji LLJl ^Ul ^ A3 ^ jli 

f-Lw»“Vl ^*J-P ^J-i-^ Lj 1 (1)1 J_Xa ^L>- o * ^" J (Jl^_*^Jl XiLb 

jL^jVI Jj> (. d^J^Jl SL>Jl J^-l^a ^Jl JJ-^xJl 

* 

_ jLJ ^A ^j»A t v^^w2A>tl]l JX^J (1)La*u 1 ^A ^lj 

p p p 

j-Zt^/l L)| ?aLX-j U-5 A j j.«^g-Xll IxxSL^j p-^*X Ail ^>1 c ^j-aLS 

P u# ^ 

( 1)1 Lwlj Jg- d3 A*jLw*J 3 Ajiwwa A 1 ■ - rV 1 A l l l-A 

l^U ol5 oL® t L^->olx) 

J^o-*Jl j-^P JxJl AjLv£? 3lX^*)| ^jiL^iJl ^j-a 0 LS" ( 1 )| J jJL ( 1)1 1 j^>-j-a 

^ ^ ^ P P 

^jJl ( JuflJaJl Lwwwvwa 4 *^LaL>- ol j^al *X-OL>- ^3 ^j->* (3^^-* > ’ 

^1- oisi j^jSm JjLJ! ^A ,pj>- jJl ^3 ALo->tj 

p * * 

4 ^LjLww , ^ jJ 


« 4 ^lJ 3 L? jj./jll ( 3 ) 
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(■ * . 


jl bl Jl ^ ?fVl Jl* £jyrj js- 

,_y»Jl ^yjLv— iNl jj* ^y> L>-J^?J jiS\ J-Sbju 

** *♦ 

c>jj j.‘Jz}i\j ^ 0 jjLaJl jj/ i Ls^zjI a*j>- UJ i o» L iUl 

— ' t- 

.o-lj ol ^ ^Jl*J1 < y* oLlajc<Ji 

coljj^'yi jjjl-uvOJl ^\ 3 ^jj^l (O^ ^ A_***j2_j ^j>t_JI ^JuP^ 

oIj_o> <L* »jj pLolsI ju>- jl oJla ^j-o oj j L ,oJl oJ-jJl>bJ1 

OLljLSsJl L^g-OOlj *Jl Oj*^ t 6 jl AO J *&-* 

♦« 

Aj O J3.la.Oo Jj>tj t l- S jL*-oJl .jP Ow>r-Jl J) laJQ ^5 j^ .oLvw^H 

•* 

ol sL>Ji jl .^jjJl j^p y 

u* 

coIp 1.^.0 « . *> to y>n^ji ^ilwiOj>- oLw*jl 3 « jL<aJl j^o ^o 5 jl^ c tJ LoJl 

P P 

Lg_)l Oj j-*-oJl <y ^ I ^^3 ^ j-O ^A»roj 1 ^ ^ „ *) l OSJLASJ* 0 

** 

P P 

Oi jJl ^ .ol j-^Jl ol ^JO xj JjH\ ^ m i*—* — l t_ip Ui: jl ( jiLu 

H ♦• 

P 

c oJjO- O^LOjIj j_j jJa_? pOO jl 0 j 5 j j) oO_P j-o-> ^ c j_oj>tJl 

P P ^ 

J_>Jj>s_j Jj-o 0>*L>- jj jJoJ jl j I t ^lj^-1 oUl^ ©Oj-* 

£, 

• OOoil jJJ.i ^^Jl jJOb (Jlj- 1 j* ^1 jj! O^ljwL^o ^3 olo>jl Jl^uLuvO 

u I// 

^y 2 -^ j-<oJl oloioJl ( ya JbJbJl J 4_1? jj>xJu 3 o j j-v2_> pIaj^/I oJj>- Jil^jJj 

« « »j 1 0ij~L^^w-0 ^ ^ ^ ^ l) l ^ * 

1 i^y 3 I ^jL^Jl ^ I ojxxwu^ ^ ^ ^ .oJ 1 o Jo 

j»Oo j-o| Lwwww^j jjfc t eJji> ^jlJoo ^UL J t oOj Jj>- olj^l \ 

aoS"Lo ajI jj-v-^'Vl ^Jl jj jJajj 'y ^jjjJl a_^woJL Jf2j>t_AAwLJ 

oJ_?^lj aJOj>cJLvv^« j j-A ->0 t >J t Joj j_> ,A_^>- jJ_£o 

jjSo jl frLw>-Vl |*-lp ^Ikol j| jJJ^ ^0 Lg^ft) t 

iiyj jl t> ij^Jl ^ Ji^i toJLp olj^j o^'jjp o^jLo oJla 


• fr L5*^ bl! : 
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JS" ^ i^Jl jl j> £Aj jJjJl dJJi 

ioJL>*J c aJL**j t old <0 jJLJl oL>*Jl ( Jj<j>- <UPj Oj^b ^ c- 3 j ^JaJl 

** 

«n21-L>0 .A-*~JwO jUL £tJa-b £_d jJl ^3 jjt> ^ £c_JjUl j .Od*jVl 

LgJljjj la « 4 ^oL-wu^AJ 0 j^SH\ a-*.-p L/? <JL> ^5” Jj jUVl 

Jj j-^1 oL*~<oL>e_>j jjw4 t 4^3 _-Jw*lJI j t Lvjli aJL>«J1 

^ aJ j^Jl A-Ui^l Jb ^Ju> J-~oJl ^JLp JL^cU-I olil y>^>\ 

jl (J-^ ol^-L>*-> Jj : ; l a7 *1 ^-pJj ^^j-2l*J1 o^iJl 

p-pj v_3l jPxj'b/lj .AbjpxJi oL> jdoJl ^}M ^J obwj^sfl ^1 p dJl 

^jjl^Jl jidl l Lo-Lp ojLxpL *La>-^/1 ^jJL> J5 ! cLLta 

. ft SJb ^JiJl <CjLs 3 ® ^j_P o-L*-oj ^^LwOh-^Jl <lLs^?I ^y* ^>Jl 

ol SL^JI ot L jSti A^diJi U^L~JU ^L>/S!l jpLJI ^ 

^JLp jjfc I Jjts J _ dJlP 4^>\ji l3Jl& o j5o <jl ^JaOjj QUplkud 

olj t ol JU- ^1 ^3 sLw>tJl 0 I 3 _ *L>-'yi 

. ,J-AP Oj.5 ^ Jj>wO~j (Ojb aJLai! ^JlLo ^>tvvJ 

Op! ji AJaj>-*^Lo ^*P C 0<0 -~*j ol <^3 ( JjL<»JL> ol dUlbA 

•* 

A^L<-*wLaJ I ® ya ^ C Aj j_JL*J I ^^-Lp l^-A-wla ) 1 t 4-*-*daJ I 

. A«Lp <U£*)li>-l ( yj\ j2> ol^Lo'Vb Oj^sj Oi LgJw-o U^Uaul ft Ao^ja.ll 

* 

+ + * p 

^ y bp 1 ol »b^b^j ^ y w»-P 0"^ 1“^"^^ O i i*<M<j 1 «-bw<) 0^3 c Ja_>Ji p 

#• 

c A-x.^^-la,,!! ^olj3 ^»wi Oj-^-j wL9 j-i odvu^/1 

ol . ^t_j jldl ^ j>^_p ^oil J-Oo aj j_odl ^ jAj JbSwo U LaJL^o o ^-S d~u 
^1 ^1 jiJl ^ Liw^P U^l ^JaJl (JbJ jd\ ^1 j2i\ 

yf 

A-dp C.% O j (_^bJl ^-LL># ^-> y^> ol .A-uL^u^yi O L«-<OLp^<»J 1 ^...iaJLV 

ool^oLpx_xkJl j .^jL^^-I ^>>Lw^1 (j^\ aJ aj j-JoJl o^L*_^jl>c_^J1 

V* *• *• 

j>L>tjl jJl olj ^ jdJl ^La-*^ ol *Aj>o a-u! j^>«JI 

^3 ^^>-^<jJl jisL>cJl dU^ ^^-§ j 1 t_5^i <5 l-^->o ^-*-daJl 0^ 

. AoLvvj'y 1 U.O^>^J 1 X>v4i^' 

- * C 


224 



.Aj i 3 J-*-^ (J? j]oj>^A *2iJLjk 

I A*~kli J^*j V >NI oU iwiiO&j 

' . ( l— A-*-> *J ? 1 l— o-P 0 ^_Svj) I ^jjLA-j l— aL.<>— > j — > 

d jJal\ <cj>jJ>*^\ ^Ui tJ^jJl ^-Lp jli 

|V ^ 3 1 —X3 C l^lSmi L***>i< I ) Al^ ^.-<>^^. l I V ^— ) 1 ^^S3, hAJ ^jJ I 

ot ^a l$j 4 »Jsj^jIjJLi ^o^wvo <J!^jL« 4_>JjLflp 

** 

f-Liol 1 4*wpU„la„«/?l AjL» jJaj j 4^jLvvj'yi O La-aJ^^J I ^J-P {J 0 

•* 

3 dU3j (o^3j-*-aJ 1 L>»^*y t La xv3 jJLS^I ^-oJ g-L^a^lj) 

.<UcJaJJ A-oLJl -jIa^JI 

»* • •—*+ 


y.j^ A lj5jLi jjiJl *L_L*Jl jl ibUa^Jl J~i <y> ,j~J j 

•* 

Aj jLaJLo d^L>~ j-Xj I J»£ ^jj l) jJaJl AjI_L> ^3 jjJajJl A_4_J 

♦* 

»L>Jl ^SG oVU- Ijl^U t J Jt A* 

oJL^>-_9 4^>«j ^ * • JaJl g-l 4 I 1 g c.1 . gj>-\ 

** 

t aJL>sJ! ^3 a^>J 1 olulSvJl ^^Ip Jj :: L" ^a 

** *- I - H 

j j_SLw^j Jj-JLll 0 } .o» : ; L ll ^3 kaJLoLiJI)) ^Laia-^'y I A j2_a^> A_>e_>tJ^ 

^jJl -SI ^31 Ol L, iiiaJl UliI Lij tiJLJNl i>xJ Ijl5^l 

. JjIa ^>-1 j>»^1 J3 .A*-^JaJl ^*>lj3 ^ilj *”^ 

+ * $. 

^****1 Loj^j ^A^j ^ taX3 lA^-P d)l o| 

♦* 

^->-^1 ^J->j_>tJ ^»A-P l)| .Ajj-AjJ>- ^^LwO 

jJl ^JjJ jV fj jJ>\ oli j iSUuT L^JL>^ Ju>^ jJ 

. ® A^j L>- ^ 1 Aj liJ I aJa.L** )) A Lo o O &^«uu 

J> •» M V V* V ** 


Andre Pichot, La Societe pure: De Darwin d Hitler (Paris: Flammarion, (4) 

2000), et Jay Gould, La Mal-mesure de Vhomme: L’ Intelligence sous la toise des 
savants , traduit de l’americain par Jacques Chabert (Paris: Ramsay, 1983). 
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jlSJl a_>Jj J SjJjjuJI i-.PjJl jlj 

•* 

l _ J -Lc- (_$jJt jj—Jslj jj .oy>J! LiLw-l 

(J (ADN) J iUAl iu‘^1 LsJ\ lsSL*J t^JaJU Sy'U- 

p. 

*a L&ljJ>-l ^iSl oLwUtJi ^j-SL! • cjr <JxJ! ^3 J jJJU^ j^JUXo 

'W- H *♦ v» 

Ojd oLJ>l <}y&- y>y^. 1995 aU (Axel Kahn) ytlS J 

tjLJNl J j^*- jy jJLS^j yalS’ J—S'l JiJ» IoIjl-U^I 

I4J oblSGl ol (.. .) JlS^JI il_,1 lib ^ 

t t f-1 jji- ( j^> t(.. .) 4_Jjl OL?-L>- 1 g ) o! I (_J JjL>- 

^ p 

oL-«jl ^_i2j>x_S" 3r >tj aSj*xJ Lo j-oCj N c^L>-L>tJlj 

.^jjLJl Lajl Ljlj tjJUJl y <_£ y~\ ^1 4iJa^4 y Jaii ( _ r J 

(_J jJLs- ^y ij_>- yjj.i^>- j j-Svj jl ^y-Jj i 

*♦ H 

^jLu (• • • ) -Aw*> ^»P l g~j v /^ ^ 

^ L^j <-3 j->. /2 - i .U aJ->L£ ijt^vo'Vl 0 ) d-JLs ol dJLI 

AjLo ^^J-Pj c jLiSl (*-> ^ J-$Dl ^lp l yajl (j ; la o 

, (5> «(. . . ) ? L*UI JLsJl yil J\ . . . JAJI 

J? jLj Ji XJU-j (j ^wvJs?ij >, j\\ar»~ 3! 

«* ** 

^ ^jllSl , j) «« la .> a> j j -Ljj 

** H 

4>* I y yJl ^JUi.j .yl-J^I 

Owo-P3 Aj j-SL*lJl 0 L 0 ^!h.^\ Lo ^ j3 1 js>- jJl 

jL a^>c_^J1 JLo^pVI 

►* *♦ 

p. 

fj+Lo. J jl*Jo U 5ASL- ^^j- 9 lib-A jL; Oj^h. if.j~‘ 

p w 

(• • • )® jSIj jLa .l)L*J)/I 

^a^jL^j'VI a^I ^S sJiw jl ((oL^o'yi ^_^La>3 JlLo L^3L>-I ax^L^ 

A^J AjIj ^Jl5s-JLj La»LL>Iww0J (1)1 LapLv2-^> L> & ^ JlAAj ^ 


Axel Kahn, Et L’ Homme dans tout fa? (Paris: NIL, 2000). 


(5) 
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( 6 ) ,, - 


ft<L^L~>Jl JuLflj lyaji L>j|j 4 ^JA3 Jl>jL! 


^ p 

^-Lp <w3 ^_jjLJ| ^3 I wL^*_J j-U A_^*-l_>- ^j_aLa (ji 

Ifjl .^oLvvJ^yi JL^> 4_^_j j->eJl ^ J) ^ A,a L^-La .^bll A^wA ^Jl e_3j jJaJl 

A^Jj b-* ijr^ 0 C^5U- jj A^5sJ>t^a )) 

. ^oLdJLU aLIDI C? ^JL>- -^-sA 5 A_<j*j ^ yfc- a A j-*-> 

LoL^j Oj j-2L*Jl d) ^-4-li JL«J 4 ^ii jJl .A-oL^j^I A-s^ j^>cJl 

*L>Jo! LS\J ^ {JblSl 4 AjjLJ! O^L'Vl C*>l j^-wvj^a i*_^P 

** •* 

c#aJ j-*-ty. tSJjiJ • o'Aa^Jl jJU ^ L> ^ ^LJI 

JLi ^JU ^L, ^JJlj (Haftling 174517) J_a^»_JI ^Jl jl^SI ^JJl 

4 Ju>JL>c-> N L^-i L>x-<>J 1 ft y L*Ji*Si j \ ^ ^JIaXpNI j-^^vc^a ^3 oLw»Jl 

•* •♦ 

J^-a Aj^sJ 4 AiiLa IoLq^ l)LS* (^jJl 4 JI*u2j L ^a aJ OulS" ^lllj 

C^l j-a j-^n 3 4 ciJJ^ JJLa^ I (J J-A--3 ^»_L*JJ ^2Lft>LLa ^£jlj ^-JLp 

jl 0l5 U-p oJ*L J juJ .^LjDL o (3 jiajj o jJS 

\ £jt>- ^ J JJuXu ^ A*S* 4 Jl>- ^J l clU^ J4>"ta ^ JuwLaj 

p p 

(_y^ cr“^ t*-^' O*^ ‘ 'aajjc^ AjUJ ^ CuJ^j 1 1 y>- 

5 ^2j aj jisu . aj Ai 



Jurgen Habermas, L' Avenir de la nature humaine : Vers un Eugenisme (6) 
liberal ?, trad, de l’allemand par Christian Bouchindhomme (Paris: Gallimard, 
2002). 

.(2001 ftp iJliVl U-^Sl AnJaJl) 
Primo Levi, 5i w« homme , trad, de l’italien par Martine (7) 

Schruoffeneger (Paris: Julliard, 1987), et Miklos Nyiszli, Medecin a Auschwitz: 
Souvenirs d’un medecin deporte (Paris: Julliard, 1961), 

.(1946 fU ^U^JI iJU^I UJaJD 
” * > •* 

. >^S yt OO 
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c o jJajJi d-Ld dl £~*AaS.^ I Od5 d}j l y>A 

& 

l^I d^^ Jr^ <y?i cLL<>«»w y>- ^ L>-j j-y^ L^15 

Aj I o j d.«.l ' AmJIj ^i *■ 9 ^ 1 1 , ^ 3 ^-i a ^ * /) ^A_9 ^i - * ^ 1 c tf 1 < 

JidJl dl-d A^jo ddJ^H y p oLlLsj <j UjJiip! J .dxJldl ^>1 ^JJ 
yJww*J! yob* j-^W dJ* (^JlSI ^JJL*Jl dU .aJjVI d-LL 

** *4 

^yU y JJI e-^ydl did dl» ! y ^> y JyL> « 7 tf „ labl ^jJwLJI dJUL. j 

^Jl^Jl ^ J-A! .<Jljl dU jji ^ ^*^-> £jj ^1 { j^ i 

UJU» ij^JLP N <ul ^ jtftsJl dJJi JJ ^ tol^! 

ty^Jlp oydJL j (J L ^- s ^ j jAdJ A^sji}\ di-L> d! . (Ob^^jL^dJ 

<* & 

l LJjj-P L*J J A Jj>ej pJx*J jpUi y^L j ySJJU a*->Ij -L^J i obdLJl pJLp 

1, a a ■** dU • 1 aj L pLiJl «Haftling 1 745 1 7 » jJU j 

ilLw® <jl5 .j-»jJl ‘■iJJi i _ r <Ju«J! Al>Jl ^ hyi^* j^-iJlj jj^5jJ! 

*4 V* | 4* 

£. £. — ' 

^UajJl 0 ^o-Pd-j ^x>L<Jd/! d^j^jb p-ddLpI Jl-bl 

f, 

I ^ ■ *!. Lw-o ,} j-1? ~L*_> Al^xoJl A^2 ytj ^jUl 

— - f. $, 

LapIjI y$b ^J ydl <jjLd!l (jlupU j I (.aj^j^JI 

£ 

(^1 ^pVl oL>cJ Axd>“^J^-^Jl A-%>-ljJ! ^jjo (jdxX^JL) A-> L./g-^J I 

44 

J.UJI dJJJu ^jUl ^UkJ! dU .J, LJ^I fyjl J> 

f. £. 

aJ j2> (J j\ C j-^-* ^y* j^^-iJ c dl5 I Sj£3\ ^ 

4* 

^liJLU j C-jlii ( 3 3-^- > “ iiwL^o Ax<ix$d>r_4 A«o ^- jU AjL»» Sj^L) 

* t, 

j 3 ^_^>kJ| d^>5Jsx<KJ j d^S" l^LoJ ^--^-9 d/2jl ^Jw«J>^Lxvi-<d ' 

jjpS jJl ^Jl ^uajU jy, 5”jJ! ( J L«xd5d 

A9 Liid I d^° IxZ. «. « « ^ 1 (^j^ ^ ^ ^ t j dJ I ^ Cx^° ^-x xO>J C Jk^cxv® 

Axs^ ^xoJl Ajlxx5d>dl |* ^4-.p! ^^ jiJj dl y° d^ A^xOwIaJI 

jjjd^jJl .U?Lk>di Xdd/I Axjjfr^^J! \ j lg dxo ^ c^UiJJ 

Ud ^5 JJl «A.8.450» ^Vw^J! j c(Miklos Nyiszli) Jyd ^ jJJw» 

** 44 

jLiipMl £~~-x-a J (SonderKommando) 4_xaL>Jl old^-jJl jxj 


228 



j+£\ ajuJ JS KyJj-JU J L>- jJl dkijl Sly- yp 4 yyjjl 
bib .AjjbJl S.>bbll y yLg-bt f-tAi u-i}^ f-A bL£ 

^ > L . ‘n j .- b • bo b— *j J b»«^“ ^ t_S ' Jd' bo*.^b I ~—b^— 4 .<, < / ? J 1 i 

4_*JUb 4_bob$bJl 4JLS j_*_oJ LvJ>- 4obL> ^3 ^oJ*..,d H 3j_*_> bf t jb*J-A 

** ** 

4jobwobJ l^J ^ jJbwO 4^J>cJl ^O j-*Xo A^ojLwJ ^3 4oljJJtJj boboJ^I 

boJvO>- 4 1944 j»bp yo oli . Jo>*JoJ j j-^43» y-oyjl J yS’jJJ 4 j ^ a^Jl 
25b ^y?b>- ^jbL? b I j^a3 bbbL 4 yj ijbJl bobJl c*ob> 

i byb-s ^-b*Jl 4 . */2-& b->oJ yjbJi y>jJl y > ^ J ^ A *,d' 7 a«M« A* i^JJl 

P P *"* 

I 4jly*>> ^ip 4^->l y>to ^_> I 4^-j3 Lla^>x^o IAj 4 o ^_o»Jl oi-A ^3 


«?obb>)/l Jib? 




** 


J! 



Lota c aJlp y L J-p Lota Jb>Jl yL, ^ c yLJ-v^ (. . . )» 

*4 

^ ^ p, 

bL& ^o» b^)LwJLL 4 d^Loi^Jl Jib i— ib>- ^c-oJl <2*sS ^ ! 4-ip jJb ba ^-L" 

if 

> w .(. . . ) oJy <nb yj 4 y bp^ t o.X*JLs yo m ^ 

p p 

c>jj jj^SfS iZJ J (. . • ) p <J /»L>Vi 

«4 ' 

p p p 

®.~J)I ^xJl ^-0 oJuJj>- <P ^Jl^xJI (1)1 *\jC£-\ 
^jUl ^,, j ii 4 - < V J I Jjj^ \ ^ t ^Jbl < — i s b 

«,a 3 Ol • Lg->c^ws^ J-} it — 1 oJ-P ijiii yi c u-u *1 *!"*!* ■ -III ^ oLU-Vl 

oJ>xJi ^j^Lp jJl c Jyj 4 9 (3^° ^ I ^yo 

** *• 

j*S* j yb5 4 j jbJl bwoJJ oblx^Jl o«s-b jJlj t o^bpbJ 4^s jil 

-g A J bo> ^ ,1-P ^y*-P bf bo— ^ <• 4««s4?b>iJl di*A_>“jjiJ y 


Jbfib/I 4-JJo bo L>- J^sbi^j 4 bb>«-vaJl obb>coj t pllaJl 

*• ' 

ijJz-x-* p-baJa.^glS' 4 (3blaj bl bo jJ jyS’jJl 4wai J} .jb^ubM 

•* ** 

4 ^ *3 ^ ' 4-ip j>_ p<.^~yo 4 bfc ^_J— il yb-obxJl y-iib»*-oi 


Miklos Nyiszli, Medecin ci Auschwitz : Souvenirs dun medecin deporte (8) 
(Paris: Julliard, 1961). 
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f. ^ * 

j*-’ ‘Olt* 

p. ^ p p 

^Lp ^J-^-^c-aJ 4-L o>LpI~*J jl 1 <ij-> pjoL*^l 

^3 cJllll ^tjljJl <. — <2j>-\s~a O^lp A a/7^2. >t^a Aj ^Oj 
L$ .o. PwU ^J^>s-Oo J^-*-^Ojl (Jl~^- J f'l (1) jX O j-*-^l Oj>s_a 

p 

OXJX_S^ .v^oLS" |*~i-P (J ^>“ t ^j2JLoJ| ^ ^*Ji 

(j j-*Jl A-J j.5 ^J-P oj52> j-Jl ^Jj>-l*Jl ^jj Js>Ua>Ol A_> ^jaj L«L®J 

5ii y ibfe I jJLxS ^jJ! fljiSMj jj^rbJl J5L* ol (. . . ) ^>«Jl 

olp-li Oe y p-~r* 1 j^-H • • • (* - ■ $ ■ 4 *° J 1 (*-* jL^lj t,j*_^5LwL 

Li jiJl jAAi Jl dll: o^-UI _UJ . ((^O- 51 ^ 4_*sU>- 

** 

j^SLt oJ A_0Llao*A2l o>LJS/l *Lw<*»*Jl ^ j-g-j^>j IjL>b-^JlJ 

p 

O’ J>-l \jjJ (Oil i-i&La jz^° <I)lSj .(j-jjbJl >0' 
oL~i)!l J~*b O' 0\A«-V^' (*-fO oi_pw-l -bj <0>“ Ob- 

P p 

4jjLJ| <UJ>- Aj V 1 ^oU-<J k»^wJ>sJOo *^jL>sJb I y jJLj <jl C £• ^ ^ O ^Jl 

*• 

Ls ipUai j JW* jJl ^-llSji ol JOj .J}te4 JuS J-P ^IOj 
OJ- ta^ jv-jI jjftJl ^Lii>-j dU.> ^^Jlp jJl ^JwJwUl^ <. p. ^ j J u I AS3 jZJ>\ 
j*s. S v—j t (_£jUJl ^UslJI ajL^j ^ L.^jj .oj! jj J l*s 

* p 

^1 ^,/3 ) ^ J ^ ^ ^ ? ^.»lw^wL-l *!</? ft Lw^j 1 1 

p 

JpL>“I .4-oU oLj>- *r ^ ■'•&-*-> jjSXjJ Aj^La Aj j*a> ^3 ol J*+*> 

• *• 

O^tAjL^O (_5^ j^>-ll 4 ^Jujb _ jJJ y* 

A^siaJ! j I ^L^J^Jl A-jLoJl (JL>- j-wwvJl OJJo t ( v^-u2-jL^JI ^UajJl 0 y- j 

=T 'j-**J brdAJl 


aJ I ^AL^S - A.O 




aiJ . (9) b 

**^/ H ♦ 


XJ*)X^—LJ jL-w«-^_ 5 ' c yi—i I 0 j-S" J ^j-« Li^Ua-jl 


Benno Muller-Hill, Science nazie, science de mort : L’ Extermination des (9) 
juifs, des tziganes et des malades mentaux de 1933 a 1945 (Paris: Odile Jacob, 
1989). 

.(1984 fU l±JS \ OliVl 
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Sp-UaJI jj>o cJL>- j-^1 ciix) j\ jjJj->l t ^-pLa^-^I 

* 

Li!>UaJ! .oL)/l j <.(£j «,*?. jl*_ 1I j-ww*-iJ ! j <.< 5 ^_>*aJI 


<UP 


(i* 

^y—j 4 I ( ^ 1 ^ ■ » 3 1 ? * /? £ C 3 ' L 1 Am*J^~ ^3^— )^^»ol 

£-J>j) v**) 'jJ^ ‘'-frrrLr'J L^iL^vgJo 

<_sA*A J—Al o?~*^ (*-^- p < j>: : ^ ’ i_s^i ‘ ^-‘..j -~ a • *-^ 

^Ju>-i t(^_^_j^ij| 4^*ijJ s yi |» ^ ^ ) aJjl*ji 

£* t- 

LaLv^ j-o ( j>s ^v>UJl pL-L?V1 j I ^LJs?^!l ^j-4 .>ap 

— t- 

j iil^L->l .A?—* — > ^ L 1 — ^ ^a*L>-*)I ^LJL A- J L-$^ 

Lw>Jl o^Lj'VI _ ^ULaNI ^3 ^ ^ >L-aJLlI <jpU oLL>j * aa! j_5^wv-*^oJl 

jJb CA3^-o-Jl l ^ *3 S yj J 4 j^S\ ,^_lp oJ_S"^o-Jl 

£. 

^jLJl ^wJaJl ^ ^uLlS” ^ . L^J ^ jAj>- ^ 4_L<>»S"L) 4_^-*_a 4j>c_>a^j 

4_^>-^Ll<J 1 ^il 4iA_> (Ernst Klee) ^S Cw«J;l JJL>o <. (( oLU>^j 

f-lAjoNI j-A t <j jljJl yA? o^>»A> >wJaJl ol» *. *>L>1_£ ^-LJJ 4 _>j1aJI 

£. £. ** 

^y> OjAj*AAwo <U^>- 4^>-bJ| (j- 4 ^oVl Ojj .L*jLj 

. . .(Volk) 4 _*^_aJJ JwvisL ap jJl Lkjtaj j^*Jl 

^Ajj 4 >L3 ^JaAjj 4 pJL*j *Lj <■ 15 *)Up| 4jL-*j>- N 3 jjiil o| 

6jjj> *. li^Jjl O-vw-J JA-ua_A^I (1 )| j .<L4-<2-A 4_»lApj 

^Lis>l LoJlLoJI ^ A^J jl lii LoLiJ ^j-2 k-L^J' ^ .pL a k^^fl 

*♦ •♦ 

pL >^jj U>Ip O* (*-*J-^ ^tji jL*-!' ^ jf <Ai 

p, p, ^ £, 

^tS"! A-^AA-iJl ^3 Aj>- 1 La Lwv^lAxJl j ^P ^ j3 

jIj ApJ / 10 ^< c? jLiJ < Sll ^LaJa-s^^l! (^s-L J^oj 4jj ,jLJ>«jLa ^-4 

♦» 

^jijJJ 4^J>c-)jLJi ^L jJl AAlAvJ <Lw>B^.Jw^ 4_^u| j3 <• CwwJ j\ 


Ernst Klee, La Medecine nazie et ses victimes, trad, de Fallemand par (10) 
Olivier Mannoni (Paris: Le Grand livre du mois, 1999). 

.(1997 flp yu\l ajllVl i±Jy\ ^JaJ!) 
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t 


i l i l I U_S L>C_^0 j 3 L ‘■^‘ ^ ' 

** 

^ J ^ ^ iff 

Ls*-^«A 4**3 ^ Cy L*«/0^A ^ ^*Llslj ^ 

p 

(3jj oL^jLtaj iaL^*}!! i«_ jsJLl^i-o ( j_j i j~i\sSj t Sjjlij oLo jL^J 
L^_J jLdpI ol 4^_j ^.SCJl Jj ^JaJl la 7 l^-i_L>- 

v iJip ^ flkJl dU3 LU^d> ^ d^T ^U diJ .o^dJI jli^Jl 

4 ^>J^_i5-wsJl (J ^J>- cJdk^P'i i " ■ lo 1 7 . ^'jj J-* ^ (»-r^- p 

cJd-£-l ^dll t Ajjldll dj j t Lj*)\»oJ!j t ^J-dl 

ojLJl f-LoJl ^3j toUiJ j-oJl oL->cJ! d_9 ^JIp ^LdJl J jj>- ^ j^*“l 

♦* •« 

0*xJ> yg..pJ <jL<K-pl Lm^jI oJaJLw>-l ^1 (, *lddJ! f ya^(Li l_3 j ^Js> ^_9jj 

i j^ a i j*-^ a71 * — ^ aJ diJ j J5 j . ^L-^SJl apU./? I l 

c ^-*1 jd! dJUL dj, .jJL*Jl ^ddJ jl <^JaJi ^9 <L*.ilj 4J9 ^1 ^Jj 

.C-dS O^U J-d« Vl <. jdgj <ul«-4iJ! 

4iUb ^ dL> L> 4 j jdJl ^jlj ( ^» AJL>di dJli; ( JJaJ jl 

* * 

<Jj-A*Jl o jyrf > i y*-& A>-j ^9 dd> U jp~& Ji^dJ V K^JUJl 

.LoLgj d>dol 4^>-^J y*\j\ f*jJ>xj 

OjS j\~Lj *-L<dp j j^lg dsd yi o J* c^ 

j-! t LyL^-> dU^ ^L*-jLw*»L (Ir 4 ^J^r ,, ^ 0 

(jL^jJ dj .A^pll ^ 11 od»JL>t^Jl ^£-9 Ji JUkJL^'yi dJUi dl 

** 

di 4 _j j_JdJl o^Lj^f! cJ j j_L> d]_2 .<LwvuL> j-A j_*_) ^ ^ I taAw^_) do ^ 

jr* £~* (, £\r?*JJ J d^LdL^ j!Ai>- (j-y^ J^dj l^.^.^-) o^Ip| 

I ^^A; 4d>rJ dj^ j-s^L*-« £-<>d>*-4 dUU-Ai d«j ^Jj .^Sd-wvJbfc) d*)^! 

di JUJl .dJLpj dJp d>J d>-lj dT ^ ^jUdU 

■ *4 

^333^ d^iJl ^ J^d> Udl jjb> 

pj A-^ddl JtlSdl yu 4^1>^<J|j .4d?ljd^d)l j 1.^3 Jl>- JL5 

^\ ddu'Vl j Ju-w>tJ OjIS ^1 S^ddl oL> jJ^jd^lj t O y>- y* d*J 

*• 

cs^i (^W- 1 C—>«-w?l j»Uij ^.vaj 
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oljLs^alj^ J-*j pJ j^ojJlj .^vs?LJl 

^JL*Jl^ ^9 .A^L.-wjNl oL*J>eJl ^1 J^>~ 1 (J 4o>*J-v2-> j 

t <dP ^dJi AjjI) jJaJl jL^_>lj) iA_dj.jJi CdL*^jL<i-<»Jl ^>-1 J* £f J 

olj .ij-iJl ( _ r L«> ^«jl>wqJI y~Sy di Jl £oj^»«_«Jl }j-*~^j 

& * 

O^^ I i-XhAmW WW^ .-O^J <y — 1 I Q *A«^^l^«jl Q^.^ 1 1 ^ ^ 3 l 0 L »»U i I 

1 ** *• 

J \ “* *yr /^J l -,/? 1 jl c LLp -u, -.0? ^JLssaJ 4jl*^w ■ 

Jj O^JI <uJ ^ii ^Ul oJ^JI ^ dl J*-V 

** «* ^ 

,4_»L- kyjH J__w- 

c-’OjJLiJI O-LL) jLw 01 jJloj 

oli tOJUS ^Jl oUil .^1-JL; o-SOU jj fUiJ ^JU- 

iiUdl £j, JlkJ Js. iJLJVl ^UjJI I 

-*^L« jjL& (V^j ^■ j J5jj j .Uol^ o Ol A-P o~L^*_> 

N rol^o cOlS 01 j ^*\J\ oijJl O vV-S/l i-,LJl 0)» :Suii 

** 

C5-* (• • • ) 4 -^*-^H cpjj-dl Cr^-^ id i '-» J -« J 

H >1 - - •♦ 

(0^ O^ijl l$-» ^S~J>tSj ,^01 Lfjl t Oj ^->sJLoJl do lw*_^dL>e_x>J I 

£. 

aJLL*jo>JI doljl jA Jl dJu ^dJl c-JLkJL> ^1^0 l L « ■ ^ L b^b i ^ /?i Mi ^ ^'j 

O* ^jj L. j_<wp j t^-Uiyu ^jjJ\ oiji~j-oo j— jJi 

®(» . . ) L) ^U d^* c »s^vv‘»-<>.lj Aj ^JS . - 1 1 


(11) 


joj LJlj jfl Ooo ^k>Jl jU tloSUj 

t 4JU^>«j jl L^3 A^i y>\ J5* l j j2»xSj> 

Aj ^ ».wJ L^j>- j I Aj j-dJl ' , ^ ; JW ,1 - , 

AjLdJl ^La>j! Oj ^LgjJLoLxos C-d-^wwci j Lw? j-9 Aj>* j ^_> c_>jj c jJa_>t_lJ 


Habermas, V Avenir de la nature humaine: Vers un Eugenisme liberal?. (11) 
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( 12 ), 


oL> j >* Jl ^JIp j oLj?xJI ^l*l-tip j[l j <* I I ^sl*J 4^Lw>-jll 

to j-fij jl otjJiljl y * 2 -* J t^Jj £-3 Jj jl ^Jl <U^L-*jfl 

JUO jo J»«j2»**wvw£ . 0 Jjw\j>- i»t_p|^3 4n>-^^C_> L^. J-j-J’Xn 3 J-'-A^'-v^w' 3 ^ j* - ) 

p 

f-y^} I 4j L<k->tJ ^jl wLpI j_aJ| ^yZLXJ Aj ^>cjj jl <£ j^2-A Jl 

J^t ^ j^J! \1aj .In J5 <y ^y\ 

^ ♦♦ ** 

W £. 

jl cjii jj jTjj^ . ^°l |*_L*Jl ^*3JL twO—l «/? > OwL>wL>- j_pl ^3 

4^^^ ^-w^l c^i jL^Nl ^Jp : 

p. p 

olU-)!l 4^vjj ^3 J^>u jl C £ns ^4 yP ^3 J^J>-jJlj (, <*Xo jl 

** £, p 

C ^-L*Jl Lo jJL> t jl 4_j_Pj .L&jUl ^iJl l 2-J jl J)L~jJl ^J-P 

p p 

Aj>-I Lo ^Jl j L^JLap y» 1 ^„a,LU I ^iJl ^ jJiJl oL>o 4^jj^ wLpIjJ 

iiL^Jip o jJ^LwwvJl ^s ^ijtwo twjLS" wL*j 

t^uojfj ^ ^_Sj>^^<Jl tj_.^J^Jlj Aj>4jJI jj-lJl J^r j jl 

p, ^ 

,L>tx>*J SjuJlp- jplji ^ jl aAp t^^-j/l U ^ ^5s>wJlj 

jl JpljjiJl jlij .jjjjll ^Ip 4jjji yaj t Lg-^AJ 4jji Jyj 

p p v- 

<, Aj jfJcJl Ju>-lj jl ^3 Lg_>L_^vJ>- ^3 jj-lj jl .|»*A-*Jl ya jl 

.SL>Jl ^<jj*Jl C_Ajj^Jlj 4^oLwjj/l IwLnj ^jl^jll 

*» V* 

^jp jtApjVJ <u^2>J jjll iil^A ^-w?l t i^L-^Jl l«3-A 

ojjjJl t 4_A_-_^_*Jl <1jVj\ j]a , .«/? j/ 1 jj-* jJn>t2-j c wL)wL>- Lp o^Nj 

p. p p 

cjj^-O jJu- ^JUJVl ^j^JLill jJLpI t IjiOfcj .4 -oL>-VI is^xJl 

*♦ 

^jJl JUoU» jLJl 53 jl j j_p (Peter Sloterdjik) 

j jy uu jl / \jj>-jll j»JLp ^3 j»J^l)l Jl JsJLi ^LaJiv^l k— 3X& j jl 


Luc Ferry, L’Homme-dieu ou le sens de la 'vie (Paris: B. Grasset, 1996). (12) 

Peter Sloterdjik, Regies pour le pare humain: Une Lettre en reponse a la (13) 
«lettre sur Vhumanisme» de Heidegger , trad, de l’allemand par Olivier Mannoni 
(Paris: Ed. Mille et une nuits, 2000). 

.(1999 flp iJliVl U^Sfl ^JJI) 
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co>jj 1999 f U LJLJI y *ICI o-iLWl ^1 oLJXi! 

1 •* +• 

f'L-aL t j r A Ljb LL£LLc<>JI aL*_!I fj\ jJI f ^s LI j_la_ J?\ 

«• i ** ♦* 

o aj *xJ C- , » »«»« ! ol ^ y * aj^LJI «-L 1 

ji c JJ la .1.1 1 LL!^ oLs-jI la a a J* L»Ca^ A_9 jJaJLo A_^>- ^Jj_j Aj I 

(^^2-JJ jl ®A*uLL aJL Ja>- ^ J^jjLp JlLo) oLl£Jl jLla-i 
^oLtfJl ILLI^wo aL>*Jl J ^j>- j-LLL.1I LpI j <bljl ( y& jX^2 lj 

.^LyaU 

,lLoJl>cJI jLI ^SLu aL jjl jlL o] 

jl jJ . A-^Lv^V I JL*_jL ioV j-> j ->-l oLs ^ Jt^i L-CLjj 


<. jj JajL- Ja jJL> Aaj ^jjLI aj L^-L> Li <jL ^3Ji t LoLjS^3 

. aJL-^I a_jJL 1I o > ajL AatCcS” LjLoNI -L*_jL o ? a_Ji ^ cal 
ia jJLJ ^ja^jjbJl JLL>cJ| ^Jlla *,<a 4 LL^SjjjJ O-oLill pUaa-^1 jl 

LjJLlM ojjJlILj LLLjcJI ALki-^l uil jJo ^UajJi 

<LmL ll (1)1 ^A^LvO^/I Cj*_jL^ ^L.la */0 ** j ^ y.>S).&.£* 1'^ . <LuL>-')M 

** 1* & £. 

.oJuJLa- aJLSL C—L-j t lijJLcoj LJIj ^-^al J»i LoLo^iU 

cXi r 1 C* a 1 *' u L* c^ 1 a-jLLI oj jell oli <. lUj (JL>Jlj 

jjalll LLL ^JCoa Cal j^*-> ^JuKa-Cj lL ^^<Ja IJjI L^jL 
(Jj j^> fj-fA* ji <,L.lj y>i ^ 

p ^ ^ p 

JJ Leo LjLvJ^^ <1)1 .jJuJl l*A^_; lJUl A_^IJj?CC*jI pJu 

^J-Lo S^^a^JL IjLUa ^L]l pL_LJI ^ys Uju l caULcL'y I 

^AJl y_yj> ijls _ jU- ^LiyiSJl j^LJL JL^alj J—51 

** *♦ 

p, 

)) ^Ll 5 ^^Lwcl Ijl^ jL^Nl ^-p ^LajJl *L j 
*» *• ♦* - 


D. Dhombres, Le Monde (1 1 mai 2000). (14) 

Francis Fukuyama, Our Posthuman Future: Consequences of the (15) 
Biotechnology Revolution (London: Profile Books, 2002). 
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SO>Le>-l LOLOAj ^+JzjL) 1(S*uL*vJ^M jS' aL >- ■ jA M jjUcj ol • ^S^L^vO^I 

If 

\z J 3 ojtopk jLJ)/l Jir ^j (^jjj^j) ~l>Oj>- J -**- A tJ 

p, ^ p. 

ji ok*o^!l JJ Jai" .wOaj Oj>~ ^]j 43 1 J>- y& Lp^ j ojLopL ^1 

<y**--kj <i^ ij\ J-'O s^-i5 J^-lj-* ^1 £-ki; 

: A^i jJJl dUJ L>L*J (Dominique Janicaud) j-SkJL>- bLo-w* j3 
jJL*J| <tjUs^ Sil jS>- _ Ail y>- JJ*s l)1-vvoNI JjL>xJ <jl (• • • )® 

oL-wi-ou ^jJl ^*>Lp^I bJUJ L$_^-pJu Si I y>- toLoidlj 

. _ ^Lk^Jl)) 

** 

4 JjktJ ^_A <Lw*wA> Ok-*J^M oV ^0 ^JLll AaJL> Ail jixJl cii-L) I^LoJ 

s* 

I I ^ A ) iwiwvO I ^ \s * « ) L^5 ^ • L X^IM^I IS A (J I J ^ jm+n 

l^Jl jjJajJJ iisLgJl ^b^Jl ^ ^ J\ Jls. 


Jl*j Lo 0 } • ((AjjJjiJ _ AA.Jg.Al 1 L*jj <wAw» - OwL> J_>rJ I (JlSwfVi 

#• 

jL*-^ Lf^ 4 ^ k ^ ol wb^ ^Jl < ^^>Jl 1 $-Jp aJL^oVI 

(jLj i ^ \ (jl ^J| ll-L>-lj> (1)1 ~)—> Jj L -^— 1 j . J . Ig >■ jjb 1-4 jU-iL) 

jLJ^AJ a^-j}\ Jl* \^\ o J lS iLSLOyi oL^Jl 

*♦ 

wb>- ^j| Si I j>- 4-oLwmj^M OajLo o| .oJb Ju>- OOP AJJ>“ ^3 

H 

p. ^ 

^P SJ^j^w%w4 1$jV i 0 J^2S>- Asl j2>- ^jp ^k/23 ^ ^b-AJ 

.A-oL^Vl ^1 ^bsJl ^Jksl (J ^*3 ^Lp 

j^p SJl^l S^^Ai-^l JSLLoJl oJLju p_g3 SJjL>5l>j jj* oj 

£. 

^^Lwjl : ; k 7 oV bJJJ ,oL>Jl ^ ^j_p Ajo^^iil ^JJl l_aj^ajJI 

& p p p 

t l^bo-P Aj j_JO 0 ^lijl ^ JLP IJLwA LaO_>- 4-s3*Ai»“*yi 

<J» 

Aj jJi . Jl SL>J1 AjLoJ>“ ,ok>cil A^JiJ LL) j*j ^y>^> ^ 


Guillebaud, Le Principe d’humanite (Paris: Ed. du Seuil, 2001). (16) 

Dominique Janicaud, L’ Homme va-t-il depasser Vhumain?, le temps (17) 
d’une question (Paris: Bayard, 2002). 
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J ulj jJKJ ^0 OjJ> 

(^jJl ^ 0-=r J-^O tlA^i 

^1 _ji (JLf-j ijLJ)/l ^1 ji |»JIp . ^^JUJl <jj La 

Ji_j , ( ^Jii J£Lj P-^" L<WW^O LrQ.1 ^1 ) 1 ^ (_} l-^-O _ 

<. 4_Js»l jJi op) ; ^Aoli <~j j^L>- i ji dLta 

j' ^ ji A-^wvjJL aJ^jJI ^Jj Lygjl ,^a <,^ol jJlj t <u£LLJl j 

** 

p, *y 

^Jl wvjJL ^y^Ja.)l e-lala «/? j/ I jl jjLS^oJl ^w^aL<Lo jOJL 4^»v2_*JLo 

LoLoJ jL^uj/l ^ oi *Lp-jl! ^_Lp jl ^\ .Jj^jwo *iSj^r 


(18) 


«aJL>JI ^ J -kjA\ 

•4 


Ucu 


43 ^*_«Jl jl t ^JaJL» : Ll*_* (Lucien Seve) jL^< jJ 

4_jLc^LaJI pIJl>cJO>jI (_£jJj>- y> ^ I-£-jI • i — ■ *\ jy-^-^J j-l>xJIj JjL*Oj Lo 
^JLp L<o^j>- t ® 4 j y>*]\j jL-j)f I J ^>~ j j-> 

J5 Jjj_*_> ^xJi jL^)ll j-£ ^Jlp p-^2L>OLll aJL jJaj ^Ll>“ j/l 

ip, 

. jL*JU Ja^»w*» aAjLa y y j COL J->cj jid c <Loilo t^_>l j>a| 


Frangois Jacob, La Logique du vivant (Paris: Gallimard, 1970). (18) 

Lucien Seve, Pour Une Critique de la raison hioethique (Paris: Odile (19) 
Jacob, 1994) 
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cJuaiM 

>^SLA <Lx£= JLo 

? ♦♦ 

cLuLo-^I CAjuufljJt 43 JJl>- 

♦♦ ♦♦ «♦ f 


.4^5LoLp LygJ I L^j5\J 4 J_£j 4 4_> J_5 j2_> cLLL) o! 

J A^Lj I 4_^_la_>l JJw^ 4 (j Ujb ^->rJ I ^l£JJ oVS 

p| j^S) ! cJ 1 ^ 0 u~*^ bj ,y5b»_<>J I ^y* ,A^jjj>tJl as'\j^}\ 

<-Q-*£'j j\ SjLw-^ Lo-ijwO Jj-^- ’ (> 4^LsJ 4 0 jJ>zS) 4 <L5ba-wo 4 <_-_L5 4 0 jJL) 

.^Jj^Jl ^JL dlb £* J5 .yi>- 

3*1 ^Jl S^l^J SJLUJl 55 yw 

\ <j^ 4_*_P j}>\ jJb <1)1^_LJ! ^3 lij J->- I j j-la-t <1)1 

«• ♦-» 

C5* ^ bL <1)15 ^JJl 4 ^pL^>, 1I e^ljj! ^UaJ c> 

1 s j ^2j>- 4-j1j_J! ^3 ojLSbol ^_j A3j) oJ^L>cJi pLwJuS/I ,^_Lp 

3 y> c-a ^5LL<>Jl <1)1 40 VUJI ^3 .(^-b>- s y 

* — 

^ p 

jjjli L^^lj <1)1 c j5Ljj ,_ 5 >Jl <j^VJ Jb^- 

JL>- Jbo !^l j. 5*1 j^ 5 Juli Iaj^SsjsJI a^51L<J! 

j_*_^>J p-PdJJ ^LbJl O^LoJl <w>-wv*^>tJ ( j^ojJ! 45-w^>“ 4 4j1 

Jl^-P ^jJLp olilSbo J_A (^JJlj ft *jLy2. jl» (j jJb^ <-5^^ 
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J~SUL y ya 4^y>xJl ^ISdl ^)l <U^jJb ( j^i .£oL<2l)I 

a^S \ La <j jJL>t J ^>sJl ^^1^1 ^l„ ■./?.>- 1 t cLLL (JL>«JIj .oLwNl j.a 

L III »L L > j. * f J '* ^ 1 J 4 ^ Jm»^J I n i >/3 - ^ ^ ^. <-<3 4 ^ * I>|*)^/ L? 0 L ~ ' V 1 ^ 

IjlScj^l l^SvJla (J jJ>d opl ^Jl o! .OfrijJl ol^_d l^Jw<w?; (3 jJL>J! 

* 

Ob '•W-A (*^oi A^ h J I dJJS old 4 LijLuJJj . *^dJJ y j-^3l>- a*wL 

* 

. Lb Jo>- y olS 

l y^J\ )] y* 1873 j>Ip J jj^-L j-* 

dlSj • A»S^ 1 ,-V— O ' ^->cj 1 A»j l— ^*” 0^»PW^«^fcj A*) Lo«^“ ^ ^Lp 4 ^ L O I ^ ' ^*\Aj 

. A_*j>cJl y y^>z ^ J Aj^o Loi? Cb*-*-wa ^A 4 0»Aj^L>- iJlJul (J^_P d-S 

** «* 

#< A «, 

dLta ibaj .L ^Si L>-Ljj 4-d-s ^ jo iJlLol OjlSLbl AjL»J>- O-oJ J3 j 
AJLwo j-§-3 CwaJ jlSLol ^JlS t^ljo'yi ^j_a wLj wL*_l 

ijolSLl! *lS.i diL^J l_Lwa p-J tJ^_*Jl dLL ^y ,AJL>Lo->-j 

ya (jlS” cCJ jJl dLta y AjI i yS ^Jw<do>*^Jl y# .LlSLjLa ^^1 
.Ao^Ls^d^l aj>oIlJj JIjl>JI oj_>ijo ji JSLxJl Ju>o Jls0>^vww<>J ! 

4*31^1 y .1972 fU d^ Jlo>Jl dJUjJ ^UJl ^L^/l oij 
.lewis' SJlp! jJl ojUj ^dTI jj *^d»LJl ^XjJjsxJ! pLsj>- % yi ^_Lp ^-d> 

Lj^SCj (Ananda Chakrabarty) ^jLI ^Sld IjLU! odJL>^i_^l jl£ j 

^ w 

ASs-bbo C^-a^Xi j .C^lojJ jSjj wL^Jl do jJj aJ|j| Lo I j J Aj-Oca 


jLp^ ^jJl c«opI ^J l obLgdJ c^i5^J|)) ^jJ LLU 

A_^>.^\j>t-a i ^S' i)\S J . J|JL>JI ^d^j>“lj ,^j_«JaJl oLJlip ^j3JLj Jl ^ ^ La 
y> A i L)i i y{^/b.A.\\ /^*_laJJ aJxL^a> y>A i A_^S" ^-wa^l L_L*J| 

«+ *4 

^j_p 1980 ^Lp jJl^> t ^jjLjI j- S"L-Jo *\jI w ^- > j >-® •j- a Vl 

d-LLJ o^l j^Jl 5^Lg_dJ a-J^LaJI a^p dSI c j* ,s ^ 

JlaJ jjuy U- Lois' j&j\ Ji LIS' ^JLl ^pJlJ! Jl>^ L^iSUl 

04 «* 

4 I dJJ ^ dda . (( dXLd-U tAo U ^ iJ I 1 ^y ISD I |>J Ip I 

4 ^aJJ j! Ails' ^JLJl y frl 111 ^ISCp-Ij oLo^-ddlJ Ju M olS 
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** p * 

ciUi Jo j ^yJlaJl JuJlpJI JaacJl dUi <. U ^5 jl Ip^I* 

** ♦* 

oJ_>- y>Jl y$l£JU ©*l ^-Jl <ol$JLJ aJLUJI (JI.-l>cJl c-i y- c y^^Jl 

*4 

yJaJ LJL>- 1 4_JLsit3 a<>jL>- J5 <w-Jip . jtooJ! 

Aj ^_ j3_yJi ( Ju2_la <L<j^>*_A <Jji 0->L5 j . ^ * la, 1 j oVLoLa-l 


*yy>- olOxJl JuJLj wbwb»xJ ^a! jJ ol yk AjWi J 4 aJj^jJS 

^y A-^j-waV 1 A« ^_^_>bJ| A-^Lwv«u A_la~o t O' ljw*j>s~<>-Ll ® . y . I . 

•* 

4 dlAj jJajJl a^j>-j yo 4 1995 j»Lp 0^5j .Ajj5sjiJI a^5LLJL> I'j&j-Q -Jl 

(_^i y°ji J-=rj dUL&j •o^ > ~ 

{J Lf- 0 ^ i*iiiAb~^V ^ I JaL^j^l y5Jl (jljj-flJi 

ajIjlJI y ^JUJl dJUS <1)15 . (Craig Venter) yi ^ J> : olo^Jl 

^ l - — ^ L*ww^c— 1 1 ^ w\j Aat ^J 4 ^ l— Owl I I 4. ^ g 3 4 t 

*« *♦ *« 

^Lp ^yj .A-5Lw>- % y! a_jJLi1J a5 jO jtaljj a5I jOJL> ^**.^1 
o*l ioLgO *Lla_pJ twJLla Lo> ^cLJl d*jia- yO$ ^s-W 3 ! 4 1995 
aJ jL>c^» j! ,A*/?L>tJi aoj>«_<iJ 1 ilyJl yp ajoLJI aoIj^L^JI 
o>lo>- J-j Jj>o ^1_p Ow«li ^y y>- ^o«p yp 

oLJ jjJl JLJL Lr 5^J yJl j iib^Jl i yp odUl (ARN) 

0 o>r-Jl yoNi d-LL 0} .o"Vt)C*Jl d-lb ^y Lg^p j^*-oJl y yxll 

*< 

.yJL>ejJl y oOjLoJI o>Ljjj^oJJ jO Lwfl O -XaxJo 

0 t— 15 j 1)1-S 1 jp^ c5^ 

jL^^>tj y° o^!j_Jl ol ^ ^ pUa_pJ lil ^y-O ! o^l j-Jl oLgO ^y 

♦• ♦" 

obuO>c-<Jl ^y Aj y oUly ajU_U OjLjI J-aJ .aJU y JJl aOalJI 

<OpUI j .yo (OLsJJa ^jJ23j y wLaJ c jL.,/g^>-U j ,A^»L^Jl^ A^J^Jl 

yl oLo| li^Alal ^ <*5 (J-^^ ota o'5 % )C^ 0i j-* 

^llxJL) j t oLm*i 5I yi yo j^oj ol ^ o| . jl5ol 

yju Ai^L/ 2 -^Jl l)Ls 4 a .^...sLoJl aJL>JI ^yj yl y« 

•* 

.o«-\ jj £**■** 
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oLN jJi ^ y e-L, a3 jU t clLta JJw«j 

t oL>Ji ^3 Koe4 j_Jl ot^l ^ a! S j— />V l )) oJL>*2L<>Jl 

J->L* ^1 'LsiJJJ^ °J^> c _ 5 -JiS/l y» y^\ 

V* ^1_ - M 

^p AiUuS”! ^L^i L_iLl^L<Jl Owol jl JiSj^> JdCju S j ^^5 J^^^JL! 

5 4 -.^^n^Lo <ZJ^K>zJ3 tlUljwAj ^3 4_L^wLwvJ! AjL Jp j A3 j-*-* 5 

*♦ 

ji aJL>- I'? ww^ ( Nature Biotechnology) a_L>^ JlL* 

*u*-«jJL jj .aJL>-^ 1 ci^LcJidl ^>s ^j} _Jj 5" o^l 

A^JLu* oj y jSl tCvAj ^ oj jJl ol^L^-Jc y^s^S> j^Jl ^J>\ 

~ a *\y. *yrj (*^ jr* Vj^ ^ 

*♦ 1 «4 

^IjjJi JjL-j t ^jltj : Ai^? j ur ^j 

H 

LJ L.»0 l—Ss-^3 ^j! 1 C ^jwA^wi— *»v< — -wl I 4_P“ ^_) L < — \ P ; j - /3 J | ^ 

*U3 tAJoLoJ>- Lo ^JlS" .A^JaJlj A^>- a)_<>JL>*_<>J I 

£, 

• ^3 Ij 0«An^"!^ 

Jl5 ^ Wop! jJl oLg-Jj a^L>->JI L^-U-vv^Jl^ jJJj jj 

p p 

jJjjJ o Ju ap ol j-v^l o-*_>l>jI jJ j jJj>tJ ^ pLj^VI j*JLp 

p 

^Li^o ^^JuJ I jL> (JLaj .C^>L* jU^Jl dXL A^l jw2j 

^j_p jtS\ l Jl^I yJl ^-Lpji ^3 a5jUl<JI ^Lp Ij^lJLaj 

** ♦« 

*\jb ^ • ^j-P Lw*/2lJ I — ibJl ^«*»*«»Jl A_*>)L«_»^ P 0^l_^«_p| 

»* 1 ♦« 

C- 

LSLojj (Michael Heller) jJUL& J^L° Uj^ jLS^I jLi 
4_i a__ 1 — >c — o — Jl ^ J Ja- > *-$->- j (Rebecca Eisenberg) 
jL>c-p . li J-^-4 S/iip lj> jj> l fjj t (iSc/^cc) 

p p p 

ibu*-! (Garret Hardin) j^jIa OojLp ^Jl! - 0j jvi t ® ap 1 o Lw<j Lo )) 


Michael A. Heller and Rebecca S. Eisenberg, «Can Patents Deter (1) 
Innovation? The Anticommons in Biomedical Research, » Science , vol. 280 (1998), 
pp. 698-701. 
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a_JLJI dJUU jlaLIj ol L>- yJI ^Jlp 

. W^pLoJ>tiJ AySL&LO>Jl oL*U» . 0 I ^3 

*• 

^c_«,— ^J*_>-l ^—4 4_P l_^«— Px-J I ol v*> L..O-J .il-L-P^M ^t — j 0_3 l)L^J 

OOjJoJIj \ jJL>\j t ^j15wJ| Jg liatiT^ L> aJj-J olOjJ^jJl 

c 1968 ^»Lp ULo ^o_£ jJ o^jLa ^Lx-^^1 oISj . . . ^>1 j-^Jl 

. A.fl.,lfl.V.<Jl oLpj j»L*Jl ^^P c j^ , J j-*-* ojj-*/ 5 

A*s<2 j^Ji O^La^-v'V I Jj A. fl.lg.*oJl ^3 ^4 j (j Id t ^JiP 

^jj j-oJl ol OwJ> t OJJ^ ^3 lij jJ>- £-sAl J Ol J Aj>*jL~Jl 

LoLaIj aj Oj>-Ij JlS” oU c ^jjJaJw<jJl ^j»L«a>VI . Li^o ajlLS\j 

*+ 

p *” ^ f. ~ ^ p 

o- 4 cr^' '• 5j - p Lrr^"' (*J <Tj-^' J* £~*l Ol 0 ^jL<swv3 

^Jj ^LwwjJlj Ij 0 i*iU^ ( Jl_*_d_) 1 Ol <« CjIjI J_^J> tJl 

j< t*« 

'■M.r - erA- ■ i2— <w^A^ r-j^JJ ^IJLsnJLwo'yi .ol j-*^>«Jl 

p. 

I I > L*/? ^ L-^J 1 \ Si < 1 | ^ 1 

.tf ^pUJl iUixJl v ! >- Jl J iU£!l 

** *♦ 

,— ' p 

ol jji ^3 0jj^,.y3-ll ^ ^j/3,.+j2 « ll ^_A C <LpLo->eJ| A-%2?., A LOa oL^jLo oj 

*♦ •♦ 

4V P 

^jj^O^Lo jL^/3 ^»La 3j L<0^J>c 3 .ApL»j>iJi oL^La 


f 


IkJ! oLi 


-1 ♦ I 


JiLOo 


a^jLwvJI a»oLv^ ^^ ll aJj^SsJI oIjlL ^3 OoJj>tj Lo l-^o .l^ 3 ^ < >- , 

** 

^J} (jj-^vJl ^L^lil j t^^Pj-s-OJl ^Ls^JLiNl J-Jj ol 

** •» 

a^JLo 3 j ! ja ^lj>«juwl oj_^ .^Jw^aJI ^3 o jAs j> - 

*• 

^LJ! ^1 ji ^sJu Js\ (5J>. aJjjJI oliU^ jO ja IJ\S 
j^ju aJ'V! 0-LL> o! .a_^-0 j}\ A^pioa 1 1 4 ^_>^jJ! ( ^oJl j>Jl 

^ jj>-^JL> oL 5 3j_Jl ol c 2r s,:> ' <_5^ ^j^Jl ojljfeJ ^3 ^J-v^L>«Jl o j_3 jJl 

0 j ^>«^<)Jl AA;L—Jl AjjL>tl]| C-J I ^3 ^ ^Jl jL>sJlI| ^ 3 ^ 0 ^ 

JlS'LJojJI OJJo 1 ^ ^ «m > oUlsai OaI .aJjoJJ aajU c-olS" ^Jl^ 

OjZS j QjLla^oJl As>-[j\ ^3 ^O^Llljl c- 3 j^Jl ( j^j cJl-^^lj 
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jli C^JUJI i .iJLfl-Vl UiJl oljlS^N! ISU\ 

S' L J •♦ ** t* ♦ 4 ,_ v ♦ v* 

a^I^aai Lg_>j * £^LJL]I ^3 o^L>cxj! L>~lpjj j-IS"! 

‘‘-■^Lr! .a-A^^o C^c-w^l Lj ^i\ [^Lojj Juj>t_Ji 

«♦ 

^ JjLi col.L,kll ^j_^s iJj>x_j jLjJI _La/? ^3 cj! jLSsjo^i I 

*• ** 

^ & p 

.^j-*P J_**> I jjl ^j>- 0*3»x-w^i 0 <->e-J| Aj J-&&J 4 jLxll oL>cjl 

.aJJLLo AaLS^j .Ljjj LojIj 4 Ljl^l J \aJl3 jpL*Jl_2 

4 a*^L*JI ajUj>JI j^p 4 ^L*Jl (jli 4 aA^wJ^wJI j 

* * p p 

• 1 ^ 1 w<p3^A»a o ^5\j I a^5 \^_y^ j ***£~q^ 1 

<S*J-L *- * ^ JjwL*JL 9 c J"^ jr^ 

c->li j y2 > ^Jj ^3jp A^5l-LoJl ^j-ol y yo jLtS'^l jl 

(^yb>sJlj ,^-LjCo jJJjj .A-jLj23 ijjL*^> j*S* 4 LfrXP ^1 <-2Xf 

o jl3 ^y&j 4 opIj-J| (J j-^j v*«JJaJl Jl*_>s_aaJ ( j-* r > Aj>- y>xJl o jJoiJ! p-Loi 
♦* 

4 A3 jJ>cJwO o ^J lS" wI^L^^-La^ j^iSSjy .*ULv*w^ jLSjjj/l Aj LosJ>- Lg—3 j 

AjLs^j (3 j3 yo (B) ^^i-P « /? Q 

p. 

.^J-Jjjj ^oJp j jUj ^1p I*-* yS”! ^UjVl 0 y->*-> 

L^_LLaj 4 O La L>*-> ^ 1 £p-oJ>- ^y 0 V ^ — - 1 ^ |. ‘. ^T I J L J 1 . u 1 ■ . u I 

J! X u uu ^ ^ ^i £-1 J 

l - v £? -J»- l 1 y -*-***-A ^g-lp 4 tiJI^Lpl^J 

^lp 0<^i j^-U aJLIS LgJ cJl^-^^ jS>xj UlP Aj>-^o 4»/l ji!^ 

L^wJ2j ^|^j. ® ^ j-w2JlJl ^J_<jl 

*ji3 li^ LjllU ^ j L*^<wo-U aj>x_p^> 3 A-wJ Lwwj J5 j-^-^ • j l'*^ 1 w\»s^ 

,aJ-A>bJ! A_X_^v! ^0 l ^ A Lp OJjp~l J3 J Ul> Im^.A.AA.A; Uj>C-» A^l-AAAjj/l 

AoL^ 23 j (wajLS^j C3 j-^- 1^ Jjj 4A^oLj>-'yi <u5CLaJl AjJ^tlj cjl^*" t^J 

Jla-L^ 4 ap 3 j-Ji oIp-Ij-JJ 3 y>^ ^LJLlI Lg3JLA j .oJbJL>* 

j y_*_ U bj3^ U^i^L 4AJuj^<Ji oUijJlj 

.L^J^Laa^I aJjL>k^oj 0 ^Jtlll ^ip 


244 



^ jl UL>- 44 JU- 4 J! dXJJ ^ 

H *« 

^jlS\Jl C-j 2j j*Sj 4,]g . 0 ^_X3 ii ^^jP 4«oJ>-lj ^>cJl j /jJ>lS\Jl O-LLoj LAj-Cj 

** 

JU^Jl ^Lwujj. ^gC*J <► 0<=-! J-Jl KjjJjLjN (^jJJws^ ^03 0 } .^y>sJl 

& p p 

L>-Loo ojLjlpI ^-Lw» J i o 3 ^^ ol *20jl I ^Lol 

j\ c coLJ g<4 j-j ol g Jj *Ua_pl ol ,^-wo— >JlJ 


0 ^ J 


I to! 


ijj5 L jO JA jJ- Jl p *!>L^II ^ i^^Jl 

♦* 

.^gp Lg->jj ^j-o 4pLc>j>tJl ol Lyajl .^j^«lp xil.5 ob 

•♦ H v 

^ £ 

b^bbfl ( ^ I I 0^ « |«| 5 t ^ 1. pi l ^ , * /2 m > 

(jr® (*-4-r->'.J-d >*-» u-ii-il cy> ol^-i-P 2^40 OjJli 

Oo jN I Oita ol .cota^Jl ^Jws^wL^o j_> Jj>«-> i<*j>*JLo ^3 ^jLJL<>J| 

** 

<_$* o-O-lj 0 ^ 0j50 Ujj ^Ul JjIjI ((< UfO» oS 

1 1 o| . 0 j ^-^“1 ^*■'* 0 3 ~^ ^■ j 0 ^ ^p1 1 Jl I ^ip 

♦* 

£, 

t» )lwO-^J ^ <-3 ^^<s>o b«»«^o 1 ^ j-> ^ 0 I <„.i l3 ^ *^2 .^ 1 1 ob^-^Vl ^ I 

♦* 

cdJUi 3 ^ 3 ^^ I ^^l^^oJ^i/l \_y^ a 1 ■* l I w\-^— ) ^ .. a -■ " * .-^— I wL)kA^" 

COLw<»>tJl w\_)Jj>cJo aJa-O J-O-Il <0 Lv 2L&J| COta^b>rJl 

« 4»*^||,v4 La 

£ 

dtp ^|Ju ^3 Sj^OO^oJl ^ ^OwJl 0 ^0>-Vl 4-LyvJ-*^vJl ^ yAJJ 

C-*I .}!_>*_>! 4_a«xi ^-iji ^jl g - 1 A^_>*Ji ^01 2001 

■ Ajj^o OJl^ ^Jl oUa^Jl ^ ^jUOl JJ ^jJl V-iUJl 

^ ojUtJl frlfjl ^ 4 jj_^w? J-p-j oi yoO TC-J^S' oli (.^ijli-AjJj 
** ++ 

>c-*>< <^3*^ jr*^ 1 ^ I ^^O^b^-ll CoLw>Jl ^J-^vnJww-) OjO^>«_j 

^3 CoLJaL^-x>Jl (J _^-ll . Lg-0« ^j2JOj (jl cLx-ax o 

11/ 

4^<>J>tJ o^Oj>c_oJl ^p L^ a.1 1 ^IjO-co^^I oOj»-jj t ^L>Jl JL^Jl 

.o^ljj S^L^-O 

^ «. 

/j-o <LJL3 j 4j j_^_j ^P 'VlJOo 1-LA LojJ t-O^UL 

LaaO-> cJl ^-°l {Y* 33 j qAp L w^j 4_*/?Ij>c_]| Jo ^j>c_JJ 4_Jl_oJl 0 ^JLlI &j 3 * -v^ 
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Jl i^x^ri-3 ^ 1 ^ 1 1 J L^ww^s^ I ^ ^P* 

^pLSCU ^4^Jww>c^Ji ajj5 aj j J\ ol .5 5 LioL.la.*j> 

*< 

‘Jr*-*^ L~=>*~U ( y~y ry^y y~*y UL^- If; ^y, t l _r*^^ 

^3 SL>Jl (JljJL>-l ^ A-P jJl l) 1 JsL^xJi * ^-wsJ I j*J>-\ 

♦* ♦* i 

& 

^ \ Ja^wwJ O*. 1) {S^y* A-Jp L) a]s>L^u J5j (J Jj>4 j 

f. 

^1p jLw^ ^*)5 i_^I L^JLp aj ^.J oJl oL^>JI ol ^looo>>l 

✓ 

6^^ t a 13 .*.^.Ap*p»0 (^3 <-X3 1 ^ p«p^N-A.«2 1 C_<L-)«^ £" ^ ^ ^3 • *4»*P' 

^2> <Jj)0»o d)l J^Svoo Aj ^JlJI oLoiJl (. Aj ^^j (1)1 ! Ij-w>- AjL»J5 ^ JJ 

++ 

^pL-* cJMjk j jjb C->UI j-j *lkpl oli ^lj t4_JLJ_^ ^ 

c 15 oLj>bJJ li5 (1)15 d)| .(3*^5--'yi 1 ^-v2j ^Jl ®co5)) 

.ajj5lJ 1 oL>5l oUI ^j pH 2pj ^o*j 5 j2oJl ^^-pe^Jl oUl ^j *UapJ <jU 

** ♦* 
p 

AjIjI ^j*P*j*Jlj 4 j jP^j aIajj 03 (1)5 ^JjI CoLj>*J| ( Aj jAJ <l)j 

v; ** "" 

• ^^**3 II A * i^l ^-A ^ ^ ^ l 1 ^ ^ La^J 1 *-Xj nAj>0 

_^5 ^Ujl ^LLa JSLio j>^-.l ^Ul ^LJNI Li-; L* y>j 

A^a 1 wLj>t: ...» j 1^ ^y_«^w«_ l 1 w>x--o.-l 1 ^3 Vw-J L_^xJ 1 ^J(»wwL^vO i)j»L^u ^~i L^*x-j 

.^L^Jl 

♦* 

Aj j«^wJl SLj>«J1 < Aj ^_*j d)l iJljJ! jJ-o L j tS\ Ajo /^P U j^-> 0]_^ 

Ju Jl>o ^^°1 ^ Cj^ A^-JjLJ1 a ~c\\ ^2 . 1 1 J5l_J5aJl ^a iaJLj>cJ (1)1 
A i ■■ P I, -i 1 1 A««_^\_Lowl 1 ^^S"Lw^«a l) 1 « ( ^ 1 ^ 1 ^ ^ 3 1 

^yj>-Sl\ k_L_ r *Ll ^ ^IL J5 Ll ^ljl ^ J la «/? 7 ^ 


(ogm) UIjj ^W)l L*i\ ob:l5ai 

^jj^La J ,L*>jjJ-a 4JL- “Aa L)jL -LJ 

^ 1 1999 r U ^ tiL*U L^LaL^I oUL^I \+J j jSj ^ y>-\ 
aJ 1 d-> Lj>xJLLx>J 1 ^^»L>e_d jjL>tJ t oJ-j>tJL<iJl o5V jJl 
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AO^aJJ s^JLoJl aIoNI aj>-lj .jN j 2 > ol jLU a^jjI 4-oIjaJI oIjjj«<>JI 
oLooJl <1)1 t ^iljJl .^Ijjjl pJl*JL j_L*aJ 4 jjJl^J1j 
tOj^l <1)1 L^aj I i 0 L 2 JO 3 i oJj Jj>- 0>L>LJ ^tOj A^oLp^^I 

o>Uj < lJ| ,■> Lp laia, </? I aj ^o o>L>LaJl t 2 -llxJ ^-$Jl 

oULJl cLLJu ol . ^JaJl ol JLuLla U j Aj ,_ 0 >iJl olO-^oJJ <Lo jULo 
Ijj c 2 l_lja>j Lol aJ*Xx*oJ! A_OhJl 0 >LolS\Jl <Oj ( ^jP' A_^J>-ljJi o J j A p-tJl 
eLLL>^ (O^j'Vl ^3 AJli»oj ^o lao<>Jl 

.aJ jaJl ^aJ l g S*l Luljj) aJjl^JI o>LoL5\Jl 

( j_Loj L<j ^3 1985 ^Lp o> oO>o<)Jl oU'y jJl ^3 Jlv 3.> L « la_Aj 
jlS' LjjjjiI ^3 Loo t oUl ^-> cJIj j^Lo> L»o 1987 ^»Lpj oIjLjJIj 
^Lp /jL>l 12 a«p>- jL>-l aJLs cJ 0 jl ^JiJl 

^jv^>->g-i Lo ^3 LJIjj aJj_j^<iJ1 a^_>cJ| obslSX (jj-Lo> opIjj ^losl 1998 
aJIS^N ol5 oLJ fj\ Ojl _3 Jaii Oj ja Jli^l jl ^1 .olJLJl 

•» e- - ~T ^ *" 

LolS" j-0<j a_*_i otaJl <jl3 (. ^ J 5 J^j ‘L«H> *^1 

j .O^Ijj ^ oJl lota la_0< ^0*_> L^ij Lj>- 

p P 

^3 olo>Jl ^Juw_LwvO O-OoJ A_aJjl^^J| ^_ al j-Jl ^jLl> j-XSLi j r i5'l 

& s>cj 0 *jLaa«JI oUl cx^L^>t^>Jl 


A ^ C 1 j^.-.. ,«.-v. .-oJ l 


^Jlp JIjoJI ^Lol aJj 


Aj^Ls^JLsIj A-o ^-> 1-3 A^>L^, J*' to (_5^i 

^ P P 

^ ^ jj l ^o^!l t Ajila>c-^Jl olJLJl <ts 52 L« ai-l ^3 aSw<Loo 
A- j>cJl oLolSUi oJjli (J y>- Jo>JL ^ y^wJl 1 0 jj ^v2-lL 

p 

A_^>tJl oLj 15 \JI ojjjj J2-0 t j^SsaixJI Jj^l (^jOvw^Jl d)l 

^ p ^ 

t 1 ( ^ aJ Lj 1 1 l— ^ ^ ^ l^o I aJ 1 

d)l^ . a^wo-J I j^aJl jr*^J JjL^J! l I (j^a^Loi ^ja 3 l 
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olilOaS^I JUwo jijii. ^1 ^l£J! Jlp a’Ao-^I jka> 

^1 l ^ l a - *■ >' ^aJlj jLjJl £_a pi A . . la T ll ^JO>- j jLoJl > \ S> 

Js- Oj^Jl tSjli-LJ iXi I J ^Jl IS I Ol .Sj-LJU ^Ij^Jl 

*• 

ajs^AaJI oj .lajOa- ^**~ a a^l-» c A^aJLlI LjLSnj aJ-^-p j-^ 1? 

i>Jl a^j ,J .^1 J} -LLJ >^JI jjLtwJ jlLJIj C^Jl ^ 

^•jAy>- (J-^- 5 ”^ Lj->1 . Ajli L^J 5jjj^*Jl 

( _ rs J J^\ OJJij .ajj-IJI aJJ a5 j^Jl il$J Cj_^ 4 a i; 

♦♦ 

p * 

•cs^a l -* aA (_r° *1 J-*** ^ j4® ‘^oi 

^1 ^l£Jl Lc>ws 3 A^^LoJl ,J^>c_j ^oi jJLP’^yi <1)1 Xjoj 

.t_pUaaSI Jbul IsJla jjio ol a^y *J ^IS^il dJJSji 

Ujl r " JJ-aJ jjJlJI ^JbJLj o*>L5CaJl SaI^ i-JLUJl ol ( Jl hj 

** 

* * 

^^Jl jjJ-Jl jl .o0o0j>- oLw^lSoolj 1JL>JL>- Lp| jj 

iJi^joi l^Ijj ^is* pjj o^ipj o*y .uuj 4-jj i j_*j 

^3-^ij ^s- jJSi J _a_p ^ la_*j t «<=•' jLoJl^^I jJLp 

Olj .^UpljjJi 4_^*>J»XgJ| 0^-s^ 5 ji ^'jlj-oJl ^tw2j JjiS '. <La jjL£ 00 UL>- *^yLo«J 

.C-^Sj-4 Jl Jj>cJU*> S y la JaJi9 J>Jl OOlojj^oJl aJ 4*S>- *\j^m 

*S jJL*Jl v^_^j>t_) ^Lp J5 ^>-^j ol ^1 A-a11 ^.^Ap t^UaJl IJ-A 

^JLoJl oli cS^JwaJl ^J^jUJl SJj ol .jjJlJI ^Lol 

J y>- La>^o Ujla tJjUi -j* ^Lai O—vJ tiolgJl i^UdVl 

0-v^ jj J-Jl ^"bu| olS jS» Lg-Ll La ol 4j^? j-^1 ooL^j^tA^a 

ij 

i^XS ^jlj^ 5 ^wLm2j ^jLvtaS aS jju* t^iUL-A 

/^«o colpl^Jl boiLa ^**>4 j) 0jr 5 ^jS' I aS" 

jIAj ^ J-** C-wA>-'y 0-A_3 .Lg^ULo J jjj^Jl dUL; Jlp^JL^^o 

i!>^Jl (i#) I^LiJl r a^.l ajV ^aai^l pjI^JI 


•iO ^- 5 ■ IjlSCJI (#) 
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a J3 AjLj A_; ! ^3 (, v^LLp! A_o^a LU I cXaIjj I 

I •* 

{jj* LJIjj aJjl*_J 1 oLoliDl ajL^J fjli\ a_j ^LkJl IjJlSLl oLJ 

Aj>-jjJl AXL>H (j£.-L)l d)| . (J 

.Lw4*^\jP| Lg_XP ^3^jP ^xJl <Lo jfl,,] 1 4lf> T-*^l J 

*♦ ^ 

1. <^2a 1 1 >iL^ ■»/? 1 1 c> |tiw> jIa^JI C^ljxJl AXXj pj J 

<. j->- 1 o-L) J^>- A»*jJij (1) V L-US . a^wo'^Aj?-'^ I a^^L*j>*JI ^JLpjI 

LI t aJU! A-^-Aj a5 ^_*x> L^-j^I j_| oJL ^JaJLj 
Ul£_aj .(Terminator) ^\ A_jJixJl LJJL ( _ 5 JIp jJU»I JLi j .aL_pI jjJl 
c->LLu c L j-y^Jl j C I ^ 4 ^-aJ! j- 4 J5 OVl ^ Cr^d 

01 L l)15L>NL 0 j£-?* * Li ^1 .a^Jip 

* 

tcJL 1 ' *xl-jL^ A-o-U-wo c^LLJ o^x . j 

*♦ 

Lo (J j^OJ>x-0 ->tX-w«J <1)1 U-i-*J3 ^jl^Ll A»pLiaX-^L Jw*J ^jj .A*<*_Jip 

4, ^ P < '^Jl ^ jj-LJl J^-1 {j* 

•* 

. . . JLJ1 j-^Jl ob j^OJl LLLj aXo ^ xJl ^Lo) *S j. *s> 

JO*" ^ jX-sXo JaJO aJI C Aj>-LjI OJJL^j Aj3_JL>fJl ^3 wL*j ^jl J_oJl (1)1 

^l)l jjJ-Jl ^Lj| aS j-Jj ^ jJ AX^Aj ^-W?l wLaJ .AjjTJ ^I-LxXLwwI 

.aJjJu ^xJ oi <■ ^j-JxJl L^L^iVl oLLxJI 

^1p jg,A^ j^2Zjl> t a^JOjLa L^jI UIp ^^.xl 1 Li!^ 3 ^J-Lj 

L>^i 1^^^ sjlSj^o o^L^Jl jiL ca^LJI JjjJJ iLj-iUl oLpIjjJI 

^1 ^JlSLJl ^kll J^H\ 9y^\ ^ 

*• «* «* ^-- - 

.A^jjj^Jl ^1 /VI LsLa aLL>- 1 oUjL^ ^LaJI ^IxlLj oULxJJ 

I w»l ^ i ( -,^> il lj_A ^ 


ikJ 


•O jfi 0 -OW? j~H 


J\ vJL .is^\ <s>\jj}\ SjljjJ ^L" 

A>^ ‘'i'AJl jij«j y>Sfl oU if-ljjJl ojljj 


H. Kempf, Monde (17 octobre), p. 14. 


( 2 ) 
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jij t {CfjZJsa I t jJJj> Xw«J .OUjJ-Jt ( j^° *Aj>tJL> 

jl J> i aS jJii\ ^IjjJl t3M^p to^SviJi at^i 

•» H 

oL^i; ^.^k; Jj*-I ^ Ja. ^ ^1 jjJUlJ iy^uJl olS^Jl 

(*-^J •( j — k :)! i_ow^ ‘ .^kx^a 

LjJ t^SfL jl 2^1 jik! c^killj J*4 ^ V! 

^ p 

J-^HJ '**->• £jL> ^-^jJl Jl oLjLjJI A .I : .Ja. A 

<^r-^ ^lU- j_<Jl Lg_A* J-S' Ja. -w4j vj-_^>- t Jl^I O jLj ,^_Lp pI 1? 1 S' 

^jj3 o aJ_>- l ^A^JL*-<jl^ ^1 Aw^?ALw*w<»J I Ajj L)! - ^ g ~ ^ ^ 

jJ ^J | A_~jJL A*OJ C-^L« j-L*-o-Jl ^ y>nJ> C jLygJi 
La ^*5\j Ajj yJ* lg-> ^_Sj>Ao Lg_^*uA ^A Aj j_<jl cii-ljJ .O^Lo j/l 

t ^ aJj^I <u>Jl oU t ^i>-LuJl La 0^ ^SwJl 
dllSj .AlSU A ijj^s ^ ' T^J .C~JJ j! 

i^.jlS' i}y j^^LJl ^L oj A S' ^.jJ 0 L-OwU.P *)J | ^t- ^j*)! Ajj 

£■ ■— ' 

OfA^ ^*Lk>- ^ -^'-kl ^2 ^1 kjy ^1 jjkJl ^V 

liSkkj .(Terminator) ^jy> iiliil jlkj j 4iJliJ! A) J 7X-0\J 

O o jJa^^vJl cii_Lj .jj_o L* t -Lj» ^Xaj ! aLj>cJ| C^j 

& 

l wA_*_; ^_1 ^_>c_Jl ^ jsJw^'Vli . <w«— i\ yS>- 0wA_P L^_l 

La jL^-I j^sIj L _^i\ jjJlJl! a>au^JI ^jJI oLj 
j\ ^jbU A<J^>U ^i5! oULJ jL->-1 d\ jtJ . (Terminator) ^ 

^ p ^r p ^ ^ p 

;! j-J>-lj .a^Ljuj jjj-Jl cjl Uj a^s j^LjdJ jjli I wIaj ^L<JU 
)L> Aj>~ ylj Nl ^3 AIj J_js A^Lva^j/l A*J>-LJl ( j^a ^jlj^Jl jli 

p 

Jao c ^Xaill ^»AJjJl Lla ^vwJl .jjwAwU A>tXL<>Jl a5 ^1 

p. 

jj>cJl ^1 Jj>ALw*»N I ^^ojjl A jJ>- tA-w^oL^>'yi OjLi jj>sJl A y>- 

AJ^J tir^l fUkJl U l $-*jJu *\jft 

aJj oL>t_j j.1.,,^1 Jl jli l La-^I j 1 y Lw<^J 1 ^Jj-^JI Jjj^jJI 

.Jbl^o (Terminator) 
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tLol jj aJjl*_<JI oljoLS^Jl oLLJ aJ?LlJI oj*>Ip 

. 4j ^JlJI <LjIj»xJI LL**>L*LJ j ajlJJ Laj ja*£> ^ j-p LoLJl aA^^woJI oL 
jlp L.Mpi 4j ^ jii ^ ^iiJi ^ jJi jjui oi 

j^l o^jL>c_^_Jl o-*JLp! L-*_-jI j a_JL$C_jM i a-A» j ^-^Ij (^Lkj 

oL^-^J>xJJ <L>jJlJl Aj*-aJ 1 0| .L**o ^3 ^-9 jLjJLI^a>*}U 

^L> JLw<>»>tJLt jl£ LjIjj aJwL*_oJI 4-*j>tJI s»^1_1j 15\JJ A^^.^ljwoJl 

jJti\ J^, c~wr tjUiu-V I o^fjU«J 

oL^Jlp cu>tJ LJIjj aJj^JI oLLlSUi J jJL>- ^>Lil JL_» ^ jJJl 
wLsi> LJLmAJ* 0 j-*Jp ^Jt ^ )a~\ .oJl p jj^_U 1 I^LSCJl 

.a^o jSl>«J I d->ljl jJaJl 

oL^>Jl l$-i ioLiziJl oUil^-Ji ji 

(J jj>- jJ-s ^j,*Ja..$' J_*_>L<iws_9 Lg_al J_>rJL^ol c (J j«A>*JJ 

cHaLLjJI LJ_LJ a_i A jsx-yaJl ^Lp <Jjj>-j a_jl~JI ojj,ig„>gJl 

j j ^ a v ll ^j-JO j-^ C-l>^ !j_SL&j .J^Aj>*JI ^jjJl oL 

A-Jl j_*_>- aj>cjL>- o j->s-aj L>_u_>- iJl jjT ^L^Jl ^3j • (w r^ j-*-^ 

K *% 

^ j_JL-Jl a_L^LJjj jJLJl ,L5 LjuJI I pL^aJI >. — 

** ** «♦ t* 

t I J^L&j .LjIjj aJJj*^J| C^LjISvJI <J j->- ^Lj C-~j& l 1 — a1i>^oJ I 

^Jlp <Lu*)\JLp j-^P” oLLLL>>j UL->-l JaJ->tj A-w<iJ-*Jl ^jLJI oli 
^JIp LpjI (Nature) aJL^o j^/LL* 1 1996 j»Ip ^ .^iljJl 

(Jj_*_<iJl lj±£Jl oL oLjj j_a ^JJL> c^LoLSLo j ^p LaJlS SI A_p|jjJl 
J*>LL>“I jL$ c dUi j-i L^i oUj j-dl 

.LlS ol5 jl j^5l j^ 


Thomas R. Mikkelsen, Bente Andersen and Rikke Bagger Jorgensen, (3) 

«The Risk of Crop Transgene Spread, » Nature , vol. 380 (1996), and A. M. 
Timmons [et al.], «Risks from Transgenic Crops, » Nature, vol. 380 (1996). 
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jl» I I J_A ^_Lp djl_>-l ^ •*-?. Ol ^ ^ pJl*Jl di 

d>-lj (Jlx-o ^^dSd jlS" . ® jJa>- ^1 Jodo ^ LJIjj d)d*_<»Ji c^LolSCJl 
dJUb) dilJUL* J5 ^ydJ 1996 r U ^ yd t<JL>J! dU; y oU 

*)J ^J-k t y& ‘t^l tJl-jlj jyd\ ^JJLj ^jb\J .4j-o->s_Sl 

^ j! JLS'i- ^ ^^1 »lkJl J* hjy ^UJb- ol^l' 

.idp \ 4 Lol jj> aJwL^oJI l^LjISsJL ,la^>x^Jl dLwwi! ,di»ta 

y ^jUxJl l^laAdd dJ jU>^> c-aS jJ Jl LUi ddjbcuJl ol j! jJl 

•* ** 

oLsl Jj>tLo^ V y I ^jd dlUtdw-l ^y 0 Aj J_* w2 Jl y>ljj . dvj ji 

p. 

^3 ‘dao>dl IwL^s dj .^^pljjJl /*-~ «,<-?xJl dplw? ^5 oJjJjsdl 

•* ♦* d - *« 

.AojjL/? AdSdjo ^j.Jaj ^yjjJLa 

*♦ 

* 

^ Liljj iJju^ olblS Jl ^}y>- o^L>^l ^-oJl (1)1 


( j-o ^-jjI j-^-Jl o*)L>-l jjJIj (t— cjLj y*-*p 1***j y 

v-iUxJL OjJl^ 1 1997 *Ip i>lJb ^ .SjSUiiJl olkUlj ol»li 
ipljjJ ^J/Nl oLLkJl yPj-P^' ibjbo oljl y V*1 

tti t 

d-5-J ^J-P idJtaJ (1)1 .OUj J_oJl dJ J_>S_^_1 I SjjJl 


ff-t-jJl • J~*^J cM^ 9 J-* ‘-"’Mj IjJ-SUl ( j — j oUjj^JI 

^Ij^Jl oUj^Jl oULJl \*\y) ^UJI ^SbJl 

A-dJdJl <ZJ L^ gJ w w » -U ^Jl /j— ^_^<adJ 1 ^ AwO L p ^ aJLo-?*“ 

4 LJ Lp (J 1>J I jJs Ld J . Ldo ^ I l^j LsA? I ^«vjJ I dJ I 0 li 4 do L>- S/ 1 
dl?j jJuJlj d^lvAl^'yi oloLfti jJl d-o-Al cJs>- dU 

.doLdi u ^ 

** 

J^S* ® dJ y wLj ! 8 ^J lJ ^Lp^d/i (3"^" °^*-^"ddxiJl 

^L>-j| jl ^3 ^J^dlo dd" Ad-*w\Jl jU! .Ao ^-X-o 


A. M. Chevre [et alj, «Gene flow from Transgenic Crops, » Nature , vol. (4) 
389 (1997), pp. 924. 
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/JjJjI 25 jr* or® cSjOj-^' 

*» ** 

^jyi? j-A-* |*_Sb>J 1_3 *)L>-j 4-la .« >cJl Ij-^wo vxLj 4 1998 j»Lp 
o j^g-jo oLw^jj>Ji oj>J_*jLa aS j_jJ (Bt) SjJJl 4-JL>- o->ISj . a-a j-Sb>Jl 
cLLLLqj Lolj^ oj3Jl cilb 0 | . ^Jws< 2 j 2 _^J I I 4j1JLou 

{{ ^-^ cSj-^ -^” J^r' <y° l '?J* : V-^- oUjj^. 

•* *• w 

^J_^3 A_J J ^_XiJ I jUu O^-J 4 AjjLUi 0 jJXkS>- 4 ’ jJ>t~A J-+2 <L>“ 

Lo jLLo aJj j-aj 4 (Bt) *L>- L_fc j-* j (Bacillus thurengiensis) 

4 ^ y^~ ^b/a^J a^^IJLo I j^\ j 4 (Basta) <w^LJlp 1 ^ L w w ^ J 

& * s 

Lb> 4 JLj.^-woI^ 

^JLlJl Ju^-wvjJl ^plj.AJ Ja-43 0^^>*^3 5 4jjj_oJI lIIAj jlj 

M *» 

^Lp OJw>- a^j ^_ jl <lJLo o j^r* 4^_)j! i^LUIJwA o ^3 

bojbLo j_^j (j-° * bS jjJi ji ^Lp j%-j ^Lp^ni 

p 

j li>- jLjjol ^Jap-J 4 Lg.bd > 4 j 1 4j 4 jj d->l jjL >*. Jl 






bojlJLa Ajj yfi jLsiCol I ^-J»~lj 4 dlLg. 




Jl 


‘UcbaJl tdlij bjjLLoJl oLjjj^j jLllJl j^ > ~ 4iU?lj .4JLwJi ^3 

*+ #♦ 

obUl JiLL <cj> ;>l j-bl obvo'yi ^Lp jia>- JuSbio 

Jjl! . j~S ^ y* ^*UaJl J'^>b>-I j^>- jb 44jLgjJl 

4 K^JjJll! oljb>- LwjU>“ Nl JoUJl ^Ui jl5 

LpjJJLa 4 j\ jJZ> ^Jl_ £-i A j ^j-Sb>w<iJl ^jji (1)^ jjj 

oJ^rCuJl oL.M jJI J$ ^3 j j*-<J)\ 4_ii5bJl ^J>\ jJI jj-Jzi\ 

4 (oj j-llj ^j^3lJl}\j Lj^_v2JLj 1998 |»Lp A-£'^j jy_a j!jl5s_A O ^-Jw4 20) 

p. ^ 

cri 4 ^ ^3^ J^j^. lJ* b>jbojj 

•* «* 

.1998 ^U- jJjj lA\jiy>- 

^ p. 

^lrl>c^s j jj lg 1 L^Loj I t j I ^ .Lp 
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nAjJ-P- dU^ ‘c^-T*^ (.sOJ-^ <J ->jJ>«jJl 

JjUuJL, Lil JJ Llju^Jl oLsl&l ja\1\ 0 I 4 J ^i ® ( 7C-4w<*> H 

. L>cJU^J I js |t^ jj 

o*>L>t_o oJ-jJ-c- oLwulji j— <Jlj L° t c~ij ( j_aj 

.aJuS" 4^*>ljjJl3 .yc* jJL> ^ 2 l> J yg-<>j>cJl <Lwo-Lp 

^ . <5) ^lji r iikJi Jlp (Bt) SjJlU a j^ji aj_yj} yui ytdi 
0 j_*J^J>O Ij j-y 2 J>*-S lj_*jl_J ^1 /*J (Bt) OjJJl ^J-£_*JLo o! 

^ ii'iir.-in 1 Jij UojI) 


^QajJl 4_JL> ^_Lp L^-L*»L>tj ^jS Lou N ^yJl ol ^JLJI oJ-jJ-P 

OwL^o ^L^S^wol 4_LjjJJL* 4 _Jo! ^_9 ^_1 _P O-— (jLi t I-L^s-Aj 

4 ji oJy JuS t(Danaus plexipplus) A^wiJl jiJi y^L 

Jilj .UjU^* i3L-»> JiSn ( _ s l*i tLf~U y>- iJU-*> (V^j pJ jl 
JlL, jLa, UkJl oL'LjJI JIjjSI Lj>^Jl Lil >JI oliji ^>J 
JLi l^_La L>- ^yL ^° ^yo- ci^JLo (Bt) c->U>j y**Jl aJ y>t^J! SjJJI 

M *• 

.A^JLli Jj13 


^0 t Lg-j! oLjj yoJl 4 J j_>t^oJl Oj jjl l^| J~Ly ^ 

AjLpjJl ^0 j y.^»L>i^Jl ,^1_P oyya 0^Ss3 

S' j jjL Jl ^ycJu c t^iU jJ .^plj jJi *,/« 4JL)L*~P L^Jyw AjiiSCoJl 

>Nr ** ♦• 'W' ** 

^LlajJi ^_1_P oLpljjJl cii-Lj j-J\J y_P l~L>- 4 JLjO 4^v*»lj^ ^3 U-IJ^ 
LpIjjI d)li . c^j3.tSCoJ' ^>1 Ap-tLwAj'y I Ju3 t <w?L>-j t ^y-Ji 

^ p. ^ £, 

jJ j ^yjJl L,^j1 jidis t o3 *a^-« o 

^L^JI ^Jl ol Xj 4 ^ p\ oLLiL JLp 


John E. Losey, Linda S. Ray or and Maureen E. Carter, «Transgenic (5) 
Pollen Harms monarch Larvae, » Nature , vol. 399 (1999). 
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^Ip /cj J S/ 1 OjjLS* .^3 OjjJ-V 3 jj-4-oJl ^jja 0^ 4jjjJl 

Jj^ljG ^5 .JjOOo 4 ^jLv23 I AS * J cliJ^j j jjJl jJ t 1998 

A^bSi>z-a J C *Lu Ls^Z. <3 1 1 aIsjLwJ 1 4 4 J 3 jJl ^pwL>c*o C-^lfrLiSsJl 

p 

*LJla}\ <ia-L«» i ^ ^3 4^03 coLp (Jj_p 

p t 


if 

j\ jJU oJLwOJ>«j ^_j Liljj 4-iO_x^>Jl oUjISsIJ ^pljjJl jLOll^Nb ^LjwvvJl 
|»Lp j~*3y / ^J\Z}\ Jij^ <y OjjJ^> j*J OwUJ LS*-^J 

^>U /^LiJl O jL=r' ‘•Lrr^'j -1998 

t ^jLv 23 ^lj_> ^ 3 -*^ O ' 4 c 3 ^ 2 ^*}L> <Lp!jj 2000 

_L*J Jpj j_ 0> ol i3i jjT 03 j j3 jj J-Jl ^boj ^ o - ^ 

p p 

^o'Vl (. Aj J^LiIjj'-'^/I /*-> <la^j>«Jl IwLv^j oli lo5b&j 

p p 

*yLv£23 . <tO*3Jj ^LuOm*jI j^yi ^ ^oAaJ! (_jljj>«Jl ol jy^i 

4j L^J l ?j^JLJl <-alS t5JL>Jl JjJb* JJu i dUS ^j-p 

& 0 

*)b*3 (JJ jA>xJ AOJbJl COjIS” 1^| lo cJ^SJL IdNood I iiUJl 

p 

f-l ~L*_> 4jli ^Jl £^JL)I . CO UjU^j 

^1 ^w>waJij AdJl aJI ^ ji If) I : £-^i j t3Uaj 
4jjL*^>Jl 4^>eJ! oUjISsJI o-4aJ ol 1 2 .A - 4^laxJ| j j^> ^»j_p 

ijbjLojjLw^lj olj jj-oJl ^J^>xl^JI oIjLjJJ ^*a)IjJI jUijo'yi 0 ]_ .LuSjj 
jl dJUS ^ Jb cjIjUJI ^ jyS (jLkl 

^cj>-jS/I L^o^>Lp| LgJjLJ ^_j Ai Loijj aJwL^-oJI oLoLSdl jUaj>-l 
*!>L*3 aJLL>J ^ 5 *aJ| ^Jl jiajJlj La>jjJ^j ^3 O Js 3 

** M 

^ lla.ll' ^5^P0 w-oJl > 

v» •* 1 


Lwwv*' Lj 

• C 
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OljJufljlll 

5= $ 

4 ♦ 4 u» 

lub^qf Jljjj JL>> 


4 Oj-L>s_<*Jl LfJ J jJLi 4 4-oL^-Vl ( — Ixi 1 (1)1 

IS J - ^ ^ 4?» ^ V^-=^ oLiUJ ^Jl lg ly g5l J J j£^> 
c#* ^-f 4 &J* X? (j^-^ (*4! 0y\i Jb-j 

p. 

l^-lp ^1 ^A <Uj LsA4.il C^Uai-vJl l)I A>o jl ^>JU-*iL» j->c-> t_5^^ 

•♦ ♦* 

^U>Jjp L^->LJl> Jj>«jL) d)l ^jJi^jj 4-J^J ol 

4»->Jl oLj15J! ^1 4^-^jJL> i) jjJl cjIj! j_5 

JjL^Jl ^Jl ‘U^-JL LJljj 

♦* 

oLj-4xJl (. j5v<iJ3 taj c^idLp SL>JI <wAj jX> jj 

** 

wLJ^'i/ 1 ^>eJl (1) ^SL ,4j y^j 

♦* 0 ** 

p. p. p 

(l)^5o ^JUaJl ^Jb^l ^1^1^/L JJUcj (1)V 

^JL*JJ 4JLj*x>kJI oIjjJsliJI u'y ^ jJ>-l ^j-^j t ^JJl ^Jjgo l)L^*->NI 

j-s^UJl cJ jjl O-Jj ^Jl J^l j-Jl dibJ J^ail ^jL 

^-3 4>A^Ji ^Jl yjjL-*J\ O’L-JwiiJl cLLLj oJl^l jlL) .LoLo-j y ^ px^> 

** 

.^~«>i^>ji ^*>ug! JjL-j ^ gu g_jjb oi j g gjui 
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aJLwvwo . I Lp Laj^jio dd^ ! L^a O'bfldi dUlxA^ 

d* 4 d j-dJl ^-Jb>tJl ^1 Jj>tJL^L ^ jJl OoJoJ I ^ddJi j i d^LoJcJl 

, <-jdgJ dttaj 4-^pwb>Ji L^UJl ^bul ^Jc>-I 


<_ri ^wilj^Jl dLdd^l 

♦* «♦ «♦ 

£. s* £, 

t4_oLw»~ v yi d>- 1 _xjJj>” ^JJI ^k^l d^d>xJl d)l 

. Lo-Ja.g’ IjLdol j o ^^j>- V-^VwW l ^ ^-? w\n) ^) l J + J ^~ L w^W^ l 

Ax>j> 5_> C 4djJl 4^>x_*jJi ^5 1 idL4 dw»>o JuJ 

^J>*J c-l ^Jl OJ UAjI ^ jJj AjJjjJ lg_o A .sy* (j 
L g Ja-wg *. — <-* Ad-S-> j-£> <!)} .^yaJdJl 

or* 0!^ or^' J- 5 '- 2 -! LJ^' 

jjLSsjJl Lj>Lg_)^ Lj j,ajsj>- c~>jd>-l J_9 c->d ol j+*>*A 1 iLSLLwj 

•* 

^JJI J_,Sll Jtj — !1 <ul ?IL. ^1 JLp JJj^ ^ J) i^iJl 

»*> f- 

15 j5*dJ .^JLwvwtiJl dlL ^Lp kw^ws^Jo LoJ--j>- j j^j 

a^jjVI 4j>*_*jJ ^jlix<Jl t ^U 4 j>cjcJ1 ojJj 1996 ^Ip jJ y /jjd> 

Oijr^ 25 “Lrf^i <y> ^> !L ! u^JU ->•£*-* or* ( finn dorset ) 
~ •* 

ii ^<Jl ( Nature ) db>^ d>d ^Jl j ^LJl / ^Jd 

M «4 

d^ p-^J S^jJl dlLo ^^J-p jliaid d^ 

j^v^i O-LP d->Jj>o Ji olS .V Lflj j3 diJ^ fi \ jj jjjJl 

^J-d jJaJ Cw2 j 1 4 jJj>J| 4jJL) JLo-pI < /^p dU^ 

(Ir^^ • Si jjJl A_xxjwXP Ajsx-dtl j-*-£- Aj jJol Cl^LyS-) ^_> ^Jj L^AJ>“ i^C , jj 

A.Jo d . 1 1 dUj J jLJ ^o * L*»jLjL>-l o j la >- dULjb \p j-k^ Jl di-ta 

^ ^ 

.4j>s^ddl o^wo^oJl L>*)\j>tlJI ^ pIajo ^1^“! d^ 0 C-JwLP t l^wL>^a 

o ji ^4-^ C>^ d 4 ^0 7t_w^l c y^\ 


.L^o 01.^ c-1 j* j oUUl jA&j ’. (JLvOs'Vl (rif) 
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p 


^ ‘iyjy* ^ : y y>-\ ^ y 

. J ^»*Jl t_3*>L>-l ±Sll& j to^Lj % ^T 

,U-5s^>s ^ ^-y^>\ j .^jijLowUJI -CjJ 

jlfJl ^3 C-> Lg->l A^jLJcj to j.Jaj>- A^wSjlJi c)| 

<1)1 JlJ t^Jl ( VObserver ) aJI^> c-J^i! j .^Mp^I JjLoj ^ 

JllJl j {j* <■ wLwS^lJ ^J| ^ 1 <j j_p 

ol5 .1997 aLp y J^i /i?LJ. 27 xL*Jl ^ ^ 

1 *»•**« 

^3 l_^oSs Lvi-j V 4_l_>c^o A^w-*jJLi t ^LwlX-v*il LLA { ^\- *JL> j-aS/l 

** ** 

oj ^-*0 . " !./->" c i ^ 1 *^/ , 4 _ 9 ^_a 1 ' ' g V ' 1 a 1 g 1 ^ j ■>. 

(^ Flock of ^ £?kS • jl ^lP 

t Clones) 


(0 


Aj>*_*j 




i _ r U Jj-^Jl ^ (j-AJ'yi O 

*« 

.AIL] .<Jl-X_>*Jl jS^JLi L^Jw*J>- JwAj C_j2j>- J-3 j_*_>cJi 

(1)L»P jL^ll ^1-P C->L*3 jj C-JUJpI 

s' 

^1p a j-s^L>tJl ^1>- <1)L> <_£ JJi <!)} .^aJ->xJl ^llaJl 

^jJl>\ JJL) .<u p~5\^>tJLil (jLS'La^/Lj aJI \ oLw_3^/I 

p p 

<1)1 .Aj>TL~*J jl£U)/L> L>-JJ wLwwu>sJl <jl t Ji^Jj>cJ! ^Jj 

** 

^ j_^*j jl*j <^>\ . (((JLa-j^i^'V 1 J_*_)^ !^J->«la oJLl> j 2 il^ 

C^-bLalj .yS ^1 Jy y «U^_Aj"» illsy y£ y 

iM 

^jr* j-^ ’ Cy ^L^->rJl ^ ^ > t^*)Lp^l ^J_( 1 _a>jj 

4_x>UJl ^IjT j_p sjlJ ^laJI j-pLtwoJl j-p ^LjL^S/I jL>J 

w^*>j ji j3 t^-L5\J! g- L y ! ! o^Juxjl* oLL^Nl c-oL5j .^^Ljl<>JI 

*4 

P 

^^^JLp ^1 ^jLL> toL^vuNl <__£-Lp O’ I ^_j j_>cj t ^^_L*_iJIj 

. *cp o^Lp'yi |t-j cLww^Ip^ 


I. Wilmut, « Viable Offspring Derived from Fetal and Adult Mammalian (0 
Cells, » Nature , vol. 385 (1997), pp. 810-813. 
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^LLSdJL^Jl t oL ^*.«/?, ll ^Jlp ^j_^J 

^ jj 1 32jj *)dj .O^vmj^/ I ^J-P *jl +~ JaJ jj ^jA 

^JaJl ^ 4-iilJl ^ 'j-fj Cr^ 1 * ir^r^ err! y^> 

.(_£ J^JI 

JSUuJl ^ ^k, ^JJI Jli ciyj jiSVl cJjVl J~kJl jl 

S-UL' : oL~l)/l J>\ v*J» J % JJJI y* iJ^U-Sh 

++ ^ 

ii^kl t-dLsl ( 1 L^A ^ J, «/7 &■<>■ 1 1 ^ ^ L wyyyi) ' 

^3 ^pljJa-s^l Jd'dlj Lg_j|jj <JU>0^ *Jo Ajsx-^U aJU- \a 

*♦ •* | 

* £, 

i w ^-*- J ^ ^— > • oi jjJl <Lo_>wLp 4j>W> 1J ^_*P d I 4 -s^2j 

C-5^ 2 ^^ .<C^>L>- j»! Jl 4-1^ j»Jo c^dJl OjJjJI jl£Jl dd 

^Ja-pl C^dJl 5 JJl iilJJ Ljj ja JLwJ A^jS> 5 jS O^j t Jl AjLgjJl ^2> 

♦* 

I a^jJLl!! cii-Lj « Cal ais I o^^J! ajsx-s^LJI 4dL>«J! 3! J 

•* *4 

d j ■+* 4-dJd j oU l$-Jl <_5~^ 

*lyf ^LjJ :*L*-Vl (Jlo ^ (-UJ! jl jJLfcJftl y^JL 

9- * 

jjlPJI ^J"* 5 ^ " ll g 'I — — a 4...Jj Lo^J^» ^ ^ 1 1 . t. 7 a 

•J^«y ^ 


<u1aJ j-A t jL^j^/l Jp ^Jadl Jlill jJadlj 

^Jo jl JS\ aJjJI as>-j Jp ^Uj^o^I 

»* 4 * ^1 

A^JwLP Aj^s^lj J+S* Ajjijl A^2 j jj ^3 ^X«<j>tJl ^ ^Jl 

44 ^ 

did; J c^JljJl J .^Sp — >* <Ssy J-^ j* tSlyJl 

Jp 0->Jl ^jlj ^P ^ id*dj| £ Jflu^lL Ja>-N L^5 j t 

Jl>-I L*)d>s-U ^y 3 ^! ^jU>- apjUI aj>JL*^>J| LwJj tJu>j>Jl 

w/ 

jJ^_oJl ^L*^jjLw*> s y l) I o| .Aj^^woJJl L^UJi 

* 

♦ ♦• 
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-XpLj 0 AJ .5 <. 1 g j I J^-l j-^Jl (1)1 

^ iJ^Ji ^^>Jt <ji .(ii jXoJi) ,l*l>>; ^ji 

** 4 * 

L^.1 A) pJJ 45>c^2ljJi L>*}^J>sJ! C 4-Olp <LwL^P jyS> t ^L>- J^i\ 

* •+ e- 

o| .lil^ ^ <^-s^D ^aj^o ^ 

^J|_ 4_*_a~jJLj ! cjljLJwA^Jl (jULft UjL^-j _LpLjL> ^JL>- c 4_L>- t^iLL; 

Jte ^Ll> I ^jp j*-> 4jws^l s>- ^JJLu l) c (jJ ^>Jl i 

^jJ ? ^-*J jjJl JJjjJl cr^i .4-PjLJl 4^>J L*^J I J-*-j j^i 

i^_43^jj ^3 J}JL>zSj l^X<>J>r^j 4PjUl 4j>Jl*^j! <jU 

4* 4* 

p_lj 4 _s_pJL>J| L^Jl j i j-*jJU 4^ jj^l 4_Jj>Jl <lL>~ jA ^3 ( ^J^>Jl 

* 

^jJl ( jPu j^3\ ^ |3Jj>s_a Ji>-Jjj t 4Pj jy*J t e jy^ o j5cJ 
** ** 

^-IXj! ^P jj^S JlJ Jo>o t 4Jl>Jl ^ 4*Jj>«J| ^>jjL 

iSU-A 4-JljJl 4 JUJI ^3 j C 4j>w^lj ay+^A <U -U- Li^jl ^IS* 

4* ** 

Oj-Jap- ^jp\ ja\ 4j>xJL*js C-iJ^-» 4j j_L>tJ| *>LJl! 4jx ; Ifl „/? >0 

*• 

• 4 < 

£, & 

J_s<ai ^ 01 tOJJi J-?-3 

iM 

J^la:,) yA ;4jIjlJI ^J> .j^yrtAp ^ jiJ ^jj-Jl J^Jl Jp 

*• •• •* 

4 JUJI ^Jl*J! JuLvwJl ^1 

. t jr'^s- ^ y^ iSj >J' J 2 ^' ^-J 3 -. ! <_r^ J5L~JI a>Jj JJ 

*• M 44 

(jl Sj (, 4j2jyo SpI C- ij jiaJl ^4? Jp ^Jl 

p ^ p p 

^■■1 « )ji L_tf-j>- ^ j"~^ Cf“ A ^ ^ ^ 

J^>15 OxJj JIj Jjy 015 V-J® 

p ^ 

^1 e-L^-1 (^-^1 
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y*S i j^ r > j JJLkjJl ill JiSLiJl 
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(Roslin M-*-* J^iJl dUS 

♦* +* 

d^> io J l<J aoJLlII boUJl aJL 0 j>J 1 ^ *JljJl t Institute) 

451^^1 ooLoJioJl ol5 j-*^j ^»Lp j-o-j 00b L*_o wL>-I jJl> 

aJL>JI j .^jLL^Jl] a^LoaII 4_L>- ^Jl j_p b^bJl 

p, 

^v£> j^Jl 0 AO**_bi Aob>-Vl A_jJLxJl AS” ^OJl ,^.^. « a) A-g-Jo {, AbbsJl 

,^_j^u^ji d'As>y\ jis- ^jl Ijj^ 

cJ ^L>*_> aS j*lS\ 222 ol ^Lwd>- j I o-> j *jKs <. j^>Jl 2J_ta oj^j 
ft^js-bojLo^l l^i?Llj)) 2002 >»Lp /(JjJ»j\ 0 Jw« 

M I 

COLi^ ^_Jl ^J| ^ «-OJLL^-oJ 1 y^\j ^ OL '! ^).}Lp^ b^J 0_*_; ^JJl 

oO-*J < (\y^ J-^l 2-12 ^3 ^2Jl (jb t 1997 ^»Lp ^3 j .oJj>«JL<jJl 

2->*)b ^^Jl 0ob2^c>Jl Cww3 OJiJ .ojjL ^jLl> LaJL^x-o aJLL^j ol 

0 -sa< A^*_*_J 4^Pj_b> L*>L>- ^j-o ojOj>Owo) 4 _j j_lj>- 

OJLl .(aO^-SM ( /j-o 4_*JaJo2_^ AO^Jd>- OjN V >LwvJ j_xk-> t 00 1^0-* 

^3 ol j_> (Jboj) A_0_0 j >- U’^b- LLb* oj_*_Lv^ 0_3 I lo Ij^LpI 

(aJ wbl> A_>t_j*J ^3 bOj>x-o Lg-Pjj ( Jl ^3 t Aj^x-bb j_*-P AjjJLjI Ab -> jj 

^ cdlS j aJUJ 4 ->Jl~>JI iJ^LJl ( _ s 1 p dlSi I jiAj 

|j^ Lo) A -i. - i-i_ A. ' aJ^jJI L^-AjUa^s Ojl Lgjjl A^*J t^JJj.} 

M *4 

• Oob OvvwJ L& ^SvJ 

AT «4 44 

p 

tUj*>b^L-^ _ oMpL 2JJ A3 ^J^jl Juow? ^^JLp 

Abd>~ ol jj Ol 2^^° t <L vi>t^ A^jJ-v^O dl^boljOJl ob 

2JUJ 2^ .223 .} IjuOj>o jiarJ ^ j jJs> ^ L^d>^ o^LpI^ 2^^ 

♦♦ 

^wooJl aj >- yj l- 5^^ oobi^y I ol .aOL&jJI ^^-p cLot-o Lo L^3 oLbjoJl 

♦« 

p 

2^° t c5 ^ bAjO^»- CU3^ ^jl t Iwb C aJ 

2^0 j ‘iSj la^>«i^>Jl ^s COj 0 j>- /»- 2 Lo .1 1 ^3 bJ^I bi-L ( \S ol Oolill 

•* ♦* I ** 

^ p p 

bOj>t-^ ol wij jJaJl Osd>oj aJj>- ol *>bj 

^^j>- ^j_$2! .Ajij_<Jl coljj^-wwJl Jb- j_a L>b * 1 
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✓ ^ 
^2 Lj ^JL> J • I? > - 15 A2 y -*£> J ASj CjLJVI 

.i\yi\ Jj-b 

p 

-uajj-Jl ^ ^ry. <jl £-b>lj 

j. a-S ’ ^1 £jj>- 4-*j^-Jl j-^jL_»JI J-S” 4^>«_s<iljJl j-~£- 4_>jJLj^fl 

l /J -J-*^ lT~ CS^ £-Uib ^U-Jl 0j~*6 ^J 4« ( v rt > fc j! 

c^, i 0- 4 J- 2 ^ p-Sb^Jl JiJ ^5^ uli tijjjJl »-L* 

OL® t ^--^?L<>Jl 0 yLil ^y c J-^LiJL> .Loj^-j ^jl^wJI 

*• •* 

£±S ^ lo yj (Robert Briggs) jJu^ o ^jj If, f IS SJilj oLI y 
^ yj 01 ^Jl OjLOl 01 i ^ 11 ^^JLp (Thomas King) 

^P 4j jJL) I <W2JJJ ^y (Jli>oj -L*J 1^1 jil ~Ujj Ol A^JwJJ>sJl L>*)\S*eJl 

•* 

y 2-SljJo Oj J-dJl OJJlj 01 1«-L) JL3j 
tOJJi ^Jl 4iL0>l .j^Jl y* y^b° cJ j <y 1/5UJI ^Ikil ^Jo L»jy>- 

^ p 

^y 0 C^LuJliJl yp |JL>- oJL-*-> CjLoLo j-Ji 01 j-fi^ JLid 

t^^UJl OyJl oly-JL»J jjwaj t y£J .oLjJOJI yjJ LiJl 4_»l^J 
jLOl JJLl . A_v2-9 Lw^o ^jLO ^A-P 1 jA-yg-P-J <U^-JL*Jl OJJb *LoJlp ^JLp 
y ijtyi L^UJ ^>11 JSJI v^i Ji JjMi j~ji 

L. j Vf-J^j .°y bJl dJUJ J y JjUdl il jSii, c~«JP L. ob^ 
. (4) iJlJbT JU*J| \£y c^t *Jb i) dUL" oj> 


} 5l jjJl 4_«_>JLP 4 _>t_./3 u 


Robert Briggs and Thomas J. King, «Transplantation of Living Nuclei (2) 
of Late Gastrulae into Enucleated Eggs,» Proceedings of the National Academy of 
Sciences of the United States of America , vol. 38 (1952), pp. 455-463. 

Karl Illmensee and Peter C. Hoppe, «Nuclear Transplantation in Mus (3) 
Mus-culus: Developmental Potential of Nuclei from Preimplantation Embryos, » 
Cell, vol. 23 (1984), pp. 9-18. 

J. McGrath and D. Solter, inability of Mouse Blastomere Nuclei (4) 
Transferred to Enucleated Zygotes to Support Development in Vitro,» Science , 
vol. 226 (1984), pp. 1317-1319. 
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/ei jl Oj_>LS" 15 s^l 4 _j Oj.il— « jL*-- **»l ^3j ^ l~LSs-A>J 

«• *• 

v^i iijU^-'yt lu>JJl LJy ^ 1986 *U 

^LJc^.-a jlls?l jl ji^!l c 4_>c^/2Jij oL>tJ 1 ^ j_U 

4,jJLiJI 0 -LL> oL> <J jj>- ^la-o j_oJl 

oU cIJlS^j .iL|J ^^JLp ^LJ V S^So Nl jj*!^JI cJjJl ^ 

•* 

^1 jl^_xJI ^y>j o^LpI jl£ JL-wJl dJLJi ^^JlSj.i 

♦♦ *♦ 

VJ ^ L. ojj_JI jl .LJL>JI c3^>t ^ <*-y N 4-J jj— o— li J 
♦* 

jr« d X V jy *L> oilpl y« <^£*Jl J^-l (>* 

P P 

( Jw<> 1 j-P ^.^>~j^/l ^j-p) ^-4 jJL— ^ C^Lo j-L*-4 

a^JcJI JLUi> V^cjb ^liS/l U ^iLjl ciU^ 

*• *♦ ** 

j^py^Jl Ulkp| j^\ obywiyJl Jsljl jl f^jVl LjSL>.Ni 

o j_j j-la-j ^£.iJlj t CjLjjj-oJI <U jj>s_oJ| C^LoOjJl ^L^JJL^I 

^J-JjalJl <dJLj (ajL^JL ^ll^>- I Jj>- J^>) l0j>- 

w *• 

sr” 4wwO— O jJl aJ*)L^vJ| ^3 ^jJLO>Jl Aj ^>Lp £-4 <L-Jj 




c 4_v^L>«J! <u^>cJi oUjISsJI dJLL (j! 


c 

Oj-^J JlS . *Lx.«.la,.,/? a <L4 j jJaj ^cJLL> (jl ^j_^<^J ^ tA^> 

^^IjLo) Oij,i jA (jl C 4— plj^Jl A^wU^Jl ^5 0 ^Lj>- iJljLI^I 4 JL) jJp 

•* 

C„} ^ l ^ ^ j ^ AAAiJ L 4,^ A ) — AaIiP" ^ ^ 

LwO^ >j ^ ^ 3 ^LwwJjl^V 1 ^jS* A^iljJ! cjU! 

p p 

^^JaJl jj^aaII J5 

^jj l£ >-i * V y* 

jj-jcJ! o^L>- j-* ^aJI cHj^ 

Ol (^LjjjJ! ^LvvJjl^V I jl 4. j\,*jq " >-Ij .. . <w?li>- 

** p 

Jj^2>cJl iJlJjw^j toLwojjJL) LjjP Oj£j (jl 

jjy jli Jj<iJUj .~S ±s~ ^\ Uoy j_^5j U-.j_j 
^ oil ji\ jj-l-cl J . jlJ~<Jl I Jla> AjU^jI j.ki jl iljl 
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Jj! if <-1997 ^Ip ySy/jy^ 

p 

^l*J ( Science ) ^JIp U^> :>Jl*JIj .ijjJiu a»J> J ui>L>- 

aJI ^Lp A-wn ^£j_ll ^LvvjjLv*i! Jj^>- a_sJJp Jl a^Lv^I 1 1997 

•JLpI ^JJl Jj JJU *>U_P jJi> 


i«aUJ| 


U 


J 


Jj_w». 


il'l 


J ^ 


aX*J 


Jl Ajj j_oJJ J-J~J>L>Ji j ^]Jj_j <— si j_>J < j_*J>t. 

H 

/Jl k s I j>Jl CajISj / ^ajj j^UJ ^LA/Jl IX J^UJL! 


.j ^JLJl IX ^Jw«Ia_1J J jJLl<J! a Jj j_xJJ a_LoU>- 


Aj>e. 


Jl*_kiJJ 


A^JJ L*)L>- 'y& 
0 U 3 jjJl jj JllJl .^.Jlj 
Jj . . . j JJ-taj c--~-J>Jl y c-UJl jpU ySjjA] Aj>ti^<Jl 

M ** 

£, * 

JL>xj» i y o^AjLs aJ Jj_$J Jl JJ*-® ^^!j_*j>J! ^j^jJI ^L»^vJjLwo V I 

jij djj^ jji <• a„ — ui Aj>jwva^ji *o!jwoj jj u.-/g.i i ^joj/i 

* * £. 

IjJ yA J y Jl J-SJo-J Jl^-»->*Jl Jj® 4 A_JL>tJl oJ_A .O J^-L J 

. ^yLzJl jJljJl Ajj.JJL Lojj AJLlJa-a jS"i f*-* ^ C? ^2J L^JZo) 

*» •* 


^-vwoJJ wJjjJI ^LvvJjl^J/Ij c a_*j>JI c^LoLSJl JJJj Juljl wLLo 

J_aj2_i 2_<J| ^jjJl jUJl J J® t IaSJaj . J y >- 1 A-ol y-?~ LpI jjI 

JjJULwJ J Jj t OwL>wL*Jl ^_L*Jl oJ/L>xj3 OJJLo ^3 

p p p 

JjUaji J jlj .c_Sj j_>Jl A^^jJJ y LsA?I jjjl jJljJl Jp 

^ 1998 jJjj/jj^ ^ aJ^J!j jp J*>Ip^I J>uuj ^JJl j 4 cIaIjjUJI 

«* ♦* ** 

JU t A3^ JJJj . U JJJ j5 j> LaJflJ Lo-vol A«J_P JJlUI t A^sJ? aJ>i^o 

J JJ>- ya 0j-b>»JwO L^JI (^Uaj ^^3 *^gjJl AjJjj>cja t Jl ^xJl jJJj 

♦♦ 

Angelika E. Schnieke [et al.], «Human Factor IX Transgenic Sheep (5) 
Produced by Transfer of Nuclei from Transfected Fetal Fibroblasts, » Science, vol. 
278 (1997), pp. 2130-2133. 

T. Wakayama, «Full-Term Development of Mice from Enucleated (6) 
Oocytes Injected with Cumulus Cell Nuclei, » Science , vol. 278 (1997), pp. 369-374. 
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^jL)L> j 2> j»S> <L)^jo 'y i ci^Ls^2j^_ji ^ls” j 

/(J j\ O^jLS ^3 ^ >L3j.S ^jLLj j-*Xo ^_jj 33L>c_a Jjj>5_P 

• (7) 1998 *Ip 

i jpL> c 4_Pjj^<> < Cj>- 1 o^ddp 3 OJws ~j>%j -3 <U2Ji3l O' j-L^j j 

*• 

ji«j ^iJi _/>S/i t ijigji ^Ji ijuj! J-v5jj <.oL>Ji -\j l _ 5 if- ijuj 

d <_M U- 4 *d-=~ 227 idi (*'-Al <_d 5 j^ 

(Jjj _ <1)3- (3d 1999 ^Lp La j-JL> ^xJl djl>sj*yi 3li 1 (JL>- 

CJ j^A ^U-s^l c2->La J-~+-i ^-3p c 2-> j^lg.jl t j3Jl j3jj 


f 


Lp Jw*_>Le 


<_5* *3“ ^j-3Jl ^ 


d! 


( 8 ). 


cO 


V 


C 


(9) 


Lt^-j* 3i c5^ u^j~* ^2000 


4ju33 3 <* aJlSjuJI oUI^j>J! I op 1^1 j 

** ^ 1 1 ^- 

c^LS* ^->-* ) ° j~*~^ ‘^-dLp^ A-Lp ddL^^I 1 1 4_^jw3l 3dl_Jl 

dr° 3L3^>1 p— L)3jj dr^' c 1998 j*Ip ^ aj > -SJ-> -Lp 

p p p 

LM ^Jj2^Lwwu dr^ ^-wLo d3wL3-wk» L<i^_ii 

jJ^a (^*y3a_)l <3a_jJ_) ^^_A d-LL 0->L3j L> -gJL^ -15 L o ^ 1 

. (Missyplicity) 

¥• 

0j^tS a^jJaj 333d-<>>j t*_333i ^>A„la «^s, > t ^*^31 13 a 

0^3 t ( JuLd3L> .^ m *4 a333J aJLLI-loJI a33\JI J-*_? jJjj ^-3 


Yoko Kato [et al.], «Eight Calves Cloned from Somatic Cells of a Single (7) 
Adult, » Science , vol. 282 (1998), pp. 2095-2098. 

Jean-Paul Renard [et al.], «Lymphoid Hypoplasia and Somatic (8) 
Cloning, » The Lancet , vol. 353 (1999), pp. 1489-1491. 

Akira Onishi [et al.], «Pig Cloning by Microinjection of Fetal Fibroblast (9) 
Nuclei, » Science , vol. 289 (2000), pp. 1188-1 190, and I. A. Polejaeva, «Cloned Pigs 
Produced by Nuclear Transfer from Adult Somatic Cells, » Nature , vol. 407 (2000), 
pp. 86-90. 
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. jJL> 4.5 jjS) 2002 Aj ^3 Aj t 4 jL-Jjj>x-i Jsl9 

(copie conforme) J (CC) jl5 j 

•* 

.kill dUij .(^1 Ld iJUAl 4^Jl je) dAl 

»* 

£■ ^ f ^ f, 

d. A 1 1 ^ jf£ Lj >.w< < « -Q ^^-1 (_) I ^ I, «,<'?,> i 

. i Ujj Aj ‘jz>- ^Lp JLs i£^\ dUUJ 

•ah Lwmm^I I 
•* 

<J j-J _ (1)1^- J-A3 C Aj>J| JJwP d) ^ A ./2,ti\\ J 

aUJI dJJi . (12) 2003 Uli^- dUjdj t (11) 2002 *U ^Jlj ^ 
Jji ^ 4jjljjJU < C_*jLw*j ol L<w L wwwvo L-&Ij d)L5 

tl) Lyg_>t-J I , <_<*_*>> Qa_) I Jj_j jj> ^L>t^j A L*^a_>- V I ^_Lp 0 ->t_ 1 j 2 _} I 

J! 


( 1 3 ) 

j_j L>_5 . . . (Prometea) 4-Jl^ J +# >- ^ jJi 




A»j^»^^y£2_j < .3 La»^j ^ y3 1 *- «3 L ~^ r ~ j L * 1 ^ 

^1 J^waiJL (j^' *(i j-i3 U d~^ 


•fj^ 1 


IJla 


<-5^ 


^Ji 4^wjJlj 5 ^jp j * ^ ^ dUL o! 

^1 o *^ddjl dU-> (J-wJaJo I yS* j JjjJl ^ 

ol JdLdJl dJUd j5Uj dUi J ^ >-1 JiLi 

P ^ P ^ 

ul5 4_j| LtoJj>“ ^jJp! t j_ / ° LSj d)l (Ji^ww>- 


T. Shin, «Cell Biology: A Cat Cloned by Nuclear Transplantation,)) (10) 
Nature , vol. 415 (2002), p. 859. 

Patrick Chesne, «Cloned Rabbits Produced by Nuclear Transfer from (11) 
Adult Somatic Cells,)) Nature Biotechnology , vol. 20 (2002), pp. 366-369. 

Q. Zhou [et al.], «Generation of Fertile Cloned Rats by Regulating (12) 
Oocyte Activation,)) Nature , [vol. 302 (25 Sep 2003)]. 

C. Galli [et al.], «Pregnancy: A Cloned Horse Born to its Dam Twin,)) (13) 
Nature , vol. 424 (2003). 
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<ur\ I 4 -J ji dAI J^Jl y 

<— ^ A»3 1 jA ^ i I >■ i 1 .i o3 ^/ ^ ^ \ ^ » A^x»*»**.*r*p>i*N.a 

pLoI jJ^SJu La (J jj>- A3 J5 yLSl ® j -$0 cj-d J ujC-*^_<>J! ^y ,> ^ )Lw>- 

l>° 

(Keith J^ r ^>L5' cy.-S ' j (Ian Wilmut) Oy^_L>j jUI yJLpI 
jJL>Jl jiyp Jl<> 3 - yJJlj t 2000 ^Lp Utils' y Campbell) 

y L> g : : ; a 7 J :: la7 jlJby ^ Lo^Jl t ( The Second Creation) yliJI 

•* m 

jLJ>n y^-l J, iyj\ y] . < 14 ) jLJ>l Jlp jj^Jl y^-Vl 

p 

^yJl ^-Uj3 o3^j yp 0*)Lp' k )/l .-L*j o*Ajn.Lp oLsol ^y C3j j-i La O^-P 
*• ♦♦ *• 

tAJjSlI ^jLdl yJ -Uj jjiJl ypj -£-^j J^~! 

La iiL-A A*jJidJl A-3*“LJl yo . Oj J .,/? > ^JulAJ 'V La ( Jl^>o 

jr^pyb tLiSLi ^JJi y>jL*j 

p p 

<jL>ji->- s y ^L*JI yl jJi y - g > ylil ^y 2 _*-> Li 1 -g t l_t5L& ^ .j^^p 
o~?~ y yJl (77ie Lancet) £s<ayJI a ^J aJl aJUx^JI A^liiil Jila dJJS 
C 3 -L*JLs^Ij £jil^ ysi L^jI ^Lp (_£ jLLjl yL^JJLwc^ i y A^w^L^'yi jyLJl 

jUaJu^l ^jJu *-L*j IaSL&j . ^LwvJJLw^*V i <jLais>l £-j^>LL iSSj A jj jJ 
L) ylS 1 y ^*5 LpNI jsS' o*)LpNI cJl^\j>xJl ^Lp o^cL 

AjL^2j W y ^twJl yJL>rJl ^LvJJL^I yp 1998 ^Lp /(Jj^ 

JjJj .-Loyj>Jl L j j5 y^ Jj y J_j ^^Lp dUij c (( ^trrd 

aJl?xJI aJL>- y kXs^pxljl ^-P i J* diJ^ A^^>cJl 

P “* P P 

Lg_j| A»oLj>-Vi Ll^UdwfllJl C-jlS" j+Z ya Ju JLP C.-J-Ap'i J3j . . . A^jI ^11 

p ^ p 

k^^lwLj ^ ^* L wiwwi^*) ! a Li^J >A ^ S' L_ 3 * 3 *xJ 1 


Ian Wilmut and Keith Campbell, Second Creation: Dolly and the Age of (14) 
Biological Control (New York: Farrar, Straus and Giroux, 2000). 

Anonyme, «First Principles in Cloning, » The Lancet , vol. 347 (1999). (15) 
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oljL*-oJ! oJi-Ualj . ^ Jj>c^3 ^oJ_p jZ^j o Lg-jjJ J oLS'^xJl 

0 *«4 Ololj~4 oLJ-o-P 0-i->“ A-w-»-*J A_JLo»P ^3 pU jJ>cJl 

oJdoJl aJL^M Ur jJ ySdJl iS^ oJil 4 1999 ^ .ooodU 

L^LkJl {y* 4 ^> jS o^oJl l$J! (ACT - Advanced Cell Technology) 

j^P Aj jJol A^2 j ^ 3 oy^o-4 A^w^U Aj A— L>- <jL>o! \*j2Jb A0-O>Jl 

lIj j!S aS" L gJLojJ>- Lyg,d 0 - 4 O 3 jJ> j . o j-fl-J ol yJl a^j-Lp A^rU>lJ 
t A^j2j>” A^JjLlaJ A^j>-I^j *3l ^Jl ^^3 j- 4^I o| .A-fljLlaJ jLo*» 

> M t* 

of-LSJ aXoj>- ,^v*j y ^Jj>-j 1973 ^Lp AAjUaJl i^LL J jJLi ^pjG 

(Clermont- ol^i j <>* <— * ® yliaJl j jj>w?J1 ^ 

^jVl ^-p <-^5” j5 jl5U ol .^y^ljp d\jjj* ^J> ^ji jJl ^^Ip Ferrand) 
J-4 IjJ 15 CAjjj v T ^>- Jl ^iJU- J\ 4(«^AjJ^D) j!) 

dJJ.} 33 jJ -L3^ Ji2^>Jl 3 ^5\J-4 -L>E-4 ^_*J lj J— *_> ol yJJ>-<Jl 

^ p 

^ ^ 3 w\ * >^11 ^1 * ^ J * ^ 1 A-^^/ ! 

t aoa^I^ ^3 A? jjLoJl o^-£-djjA 3^-U y* 0 c-ajI jUJ ^^sLJl I 

<^S\ ^Sdl ol^-*-** o J J-> ijiJ' ^Jt-ulj ^JLd OjJ . aJL^-pLo ^3 j 

p ^ p 

cHer* OjU— *> ^-IjyJ A-o...^.- 4 ^JJJo ^ ZJ l ■<» ^ ■<» 1 1 ^ I 3 O-P j-^' 

1-1 ^ P P 

a)— — — d ^^4 ^^w*j L -y— «-s^ I ^ is, ) ^ L»/3-> I 0 ^ ^ I (Jl>vd«s<vvl 

-LO Vl <« JL>Jl j ! l)U>- V I ^j*j> 3 jS \ JJl J-Ai ^-4 1 3 j_L>rJl J y ^> jJU 

p p p 

jJ-L) ^3 kwjjJl AJlia^a ^><Jl ^3 ol^-ljja 

ojIp^/ o>l-Co-v-<Jl ijoLLoJl ^j-4 ojI jZS' j^j-Jl 0 ^^ Jr° ^y 3 w ^°j • aa^UslII 

p p p p 

JLao-IjI U^jj . j J^rl ^) ojj^w 4 aj^J Jj>-I yaoL^-l 

wO>- Ayo-too J^jIj aJjLL? (jl j-toj .(ojjl jojl L*^JJ ^J^\j>- 
! aTo-SCJI a^oOj>JI <z\S jZ> c-iJii>«-4 ^^yoJl ^jlaj L^Jl i0-> t j~S 

o ^As"l j ^-vjl aS” - t^r o j ^ I- — V— w — — 0 v\ J-l ^ JjjX Zjt Jl iiUI 
.^LvOoNl jlikolj J^UJl Jai^-j ^LkJU Ua^>^Jl (Insuraclone) 
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|*J Lpj 

p 

,JjL- oj-L jAj <. (Richard Seed) jl— jJU-l jii 

JtAiaJl JS- a i'ij Jj<j L i j 3 jLa 4 _*_>oL>- wLpIJLOj 


4_1^3 0_*jL« ^3 lJjOJO>>l ^_) 


0 4j>-L s « ^ ^ I ^\ iUul 


^J-$Io_j >» — Ol .aJ| jj*\ ^ <u I ( j_L*_J 

p 

l ^^->b>T-> j-y2-) u C. p-^-*3l ji <1)1 vll^>- Av2joL*J| oULJl^JI 

^51 ^Ju5\00> .4_)^1 ©Ijl^vwoJl ^3 A-_P jJl <1) j_SC) Lq-jj 

p — ' V & 

k_ k) ^5^1 JL (_)^Jp*~woJl . O j jP>~l 0 

M 

^JL^oJl ^wJ ? j (Panayiotis Zavos) ^ jJlj Sj j_Sjl!I 

v p 

j^IpI Ji j . (Severino Antinori) 

j_>j_LiJ ^^3 4_p^olj jj ^yp 2001 aI_p /^I ^3 ^lUi 

** 1 m 

jj-*3 3 j olS" oL>u 1 <2-LL) ^JulJLoj . jJ ^ j-JlJI 

ol (ONU) SJ^ouJl r S/l Lo LJLUj Iji UUJij LJy 

oil J^l |»-p jJl ,^-Lpj) .oJ^oJl ^ j_OwJl ^"LwvOjo^^ 1 LoL^j ^ 


,r? a ) 


p 

^jk 2 -A-j o 1 ’d-w^ ^j 3 ^ 0 — k _ 2 1 ^ ^ 3 0 1 1 jaJwvJ <uJaJl 

^Jl^JI ij j-L?Lj <1)1 | c 4 -^xLo ^ pL_0 aS j*-A 

^iU:N ^ 0 %P ^1 ^Jl ^1 2002 r Lp jliT /^jU 

I M 

U* 

^jj jZ*j 25 ^*-11 j-JiJl ^L-00-w*>'yi ASsOO jJ1l>cj 4-J^i 

A-s-J L— p— ^ I AO^Jl L I j^ol 4_$” j_0 OOi^l_P (.2001 ^»Lp j-y^ J~> / i^S 1 ^ 

00-Lv 5 L^jL t ^j-v-Lp j_Oo cJ'lAJs*- t ^'^A_p^l 00 j_v>-1j 

p 

co_L^>jJ Lg-jl ^^S3y J-*-* 


^3 2olOj>“'yi 00-pjLwvJ j . 4-**oLw*Jl 4-JL>tJl aJl>- j^o 


■1 vw r Lol 




jLJI 


J. B. Cibelli [et al.], «Somatic Cell Nuclear Transfer in Humans: (16) 
Pronuclear and Early Embryonic Development,)) The Journal of Regenerative 
Medicine , vol. 2 (2001), pp. 25-31. 
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2002 ^»Lp /jk>l . >wa 'ij& jK >e - j 4_5^^' 

O^/ jU^a OjJ>- ^jjP L_L*-o j-v*» ^j-P (^Jj^-~->l — ^2^5” 

4P 

U- eJlP ^ 1 1 " . ■>* a . ^ ^ ^>\J oAjJwLp 

^i.tC Ml UJ isL^lj .2003 olJLj ^ Ujl.1 

*• •• 

^>/3 ) l ^ I .t3^o C ^ A>Jl taA-j! j-oJi cilJj Aj^-^ ^j-p 

p p 

d)l-9 j>lp j/l ^JuLc*j^ -la_i-s^ ^ 

- I j-^ ^Jl - cJLikVi <jlj l 9 y j-L! j-s^ (j-^J - ^ dUi 

C-»-9 jJl k.. r ,^3L Aj j jJUl jl A_LLa-^« oU? j-a (j jJjL^j 'V 

j^Jsl<w jj ^ k U <^L-J«Vl - jJLJl J-^ >1 

d\ fj I tj»j>Lp)Jl J^L^j ^L*l j j g k ] L> Ijj j-^j <Jh^ 

^3 L&l^j>-I oAp .3wLj>- 4j>wv^ i_$^J / ^ -3->.<>j>- l^j^S'o 

o^UJ oLw*^l>*Jl t*L*jJl d)l b>x~s0 jj> A^»ys j 5I tj»j>^pNl JuL-kj 

I olJiL L^L)_kl^a jr^ t lLLL> ^Jl^->cJI 

oj aS j«w*» ^-j (jl -i*-> t o ^-Lol j}\ ^lj t j^jjJl ^1 _p 231 jJl^ ,j-kj>- 
Al^>-j/l JJljl jj-m^ l)j j -^ k ^-g_>l I j-J-pl J-tfJ .A-oLgJl ^4 jLpj 
( jLUl <Lwo-Lp 0 jJb (J*)k>- I j^_P AjL*2ljJl Aj^JLJI 

.2002 ^Ip j-J^j / 

p p 

<2iJj-S3 ^9 ^^-S"jL^-oJl *L<*_L*Jl cioLS LoJ-o^ 

*4 

^_3_1*j , i_) I ^-1 i ^ -I.i^SiJ t ^i ( «-X^l I I 

p, 

(^^<woJl . Ajj^S 4»jLj>~I aS” jZ> “a^Cj* ^i-P ojJjJi 

jL^ 2_,N/1 i>-y>Jl a!?- ^j^Lo jlf^r ^^thI 

£, 

ol J-Jl AvQ-J >-^P Aj^«0 j/ I I ^ .11. I»> ^ ^ w I L^rj I *J 

0 JL 0 I jLk (jjA-pjil Jjjjl { jAA >c^oj 


jU ^ii!i jj-^ ^ j ^L jI jJIj 


J5LiwJl o^JLjI^JI Jju^I Jui 4 LapU^ <jj\^Nl J > I 

^L-w<>— >* LgJL> l ^jJ>jS-A j aJLj jJaJLLj A^LgJl A-J^fljJlj 
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K A) jjb jj>sJ I AjJLJO) 0 J . OLw*uVl AjJLJl oJj>* UjjJ . ,J^LJL<>Jl 

.^Lul jJl ^3 jj 0->j jj aJIl« sL->ftJ 0w\J aI^U 

jLj j 3 I ^s o ol ^Jj^wvwwwo ^jjLlII ^J^*J 

aLLIp 2002 j»Lp /J/fl o^jIS* 26 ^3 o^Lul^Jl a> 

0-w>o^ «AAjUaJ! SJ^y>» Jj^Ip <-£f'j^' c/ •*-*l W-*—' 

J 2002 f U ^^/j/ill 0^15 27 J iislkll cJJLl 

•*i •* 

( Jw<>JJj>e-<>J I jl ^JuaJp '^ 5L ^ A^JaJu 

^11..^..-.--. A* ' ^^ 0»-PxJ ^ ^ ^jjLS” cJ^I 0^-^-* O ^ 

oL>- AjIoJ»- Lp~I »2iJjS J ^*^1 plya.a'l AA>' , ‘)La ^a 

( j-*l jJl CJ jJi ^^3 IjjJap»~j ^£>j-o-*Jl ^^Lp LpjJp 1^23^ j*-g->^ J-iiaJl 
j-^Jp 4 JI 4 1 jiaJU-i aJj^ ^«pj t o^Lp^M 0 } .^<»*-Lp -L^lJ JS 

Jl5 ^-4 ! cp j-o— g_>l j a-^sLs^p ^Low«-<j Ja ^ j aJLp LvtaJl aj j-JiS 

Ajj-^Jl O-xij JLA3 4 jj>t-j> (Jlj-P-'yi i \S ^3 ^^-Jo ,oLg->«Jl 

1 * p p p 

L)LS^ l) 1^ wCg_P ^3 (IwLp- v o ^_3 1 ^3 ^-Al-ou l$ji ^1) 

* p p 

| J Lao Lj iAJ I ^ I a>i**ww) ^LJ Lw*»*j 4 Aj j Aj I ^ *,< P x~) 

/'^v^jl ^jjUl Ujj 

i^jjj *Lo_L*Jl ^y* 3 J-P lllJjT Leo 4 2003 ^Lp aj!j_> 

(J ^ er* ‘ 08) J^*Jl 5 r^ lJI 

^3Jl ! ) ol cJLo J ^..^.)Lj*)Lp^i A3 jJ^j3 4j>x-JL> s^>\ 

l^/\ .(^L *>u Uja>ji L—i j uLi 

(_$jJ JJJ ^ 4^-l^J j-p l _ 5 ^w» l j-Lp| c2003 /.U 
** ♦• ’ 


Andre Pichot, Le Monde (28 decembre 2002), p. II. (17) 

L. Montagnier, Le Monde (22 decembre 2002), p. 18, and Gerald P. (18) 
Schatten, R. Prather and I. Wilmut, «Cloning Claim is Science Fiction, Not 
Science Science, » Science, vol. 299 (2003), p. 344. 
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£ p 

^Jl jLo^P^I i. <LLXj>x^o ( j^0 As^J>[j <L^O-> L*)L>tJ 4 jJ O vJ>- 

ol j JJoil ^UaOolj . 4 -fljVl Si jjJ i Aj>^_v^U j-_p 

L*>L>sJl ^ja ^Lo[ oL^U- c^>“ijl Ujl Lop- iilJul jJ jj 

ja Os-lip 4 j>oJw-qJI op-L>tJl L*>UJl dUsj o^p jp ^jj>D . <op jl>J i 

^ p f, 

jl ^JLo*! op LJLp o jJjLxw ^1 jj V I Ls ^o>c-g^o (j| <o^j>* 4 w>Lj jl 

. I A»«.»»A ^ o I ^3 L-2 L jA 

crOh cO'J-r’h j-td t2004 jjLj /^liJl 015 

J. 

4 ol^-^l y . ^3 ^*TL<>n<sO^s*a.>0 ^ yy /^j_P L?t-L] ^Ow<>J I 

. L^j>“ 'V L j o « ^ * > 1 Jj ^Jl^j>tJI 4_}|j-> ol dLta s-L*j y yJi}\ ^J-p /^_Lp! 

(*Lp jiil /^jL* ^ c5jj 5 Jjji j-Lp! v±US j-* j-^' -u_jj 

£, 

5L>JlJ 4-Jlj Ls Cs^s^ ^L oj ^t-4 jS * j ^Lojo*>I (J ^1 j^p 2004 

O-J, , (20) i^>- L^y- r U5l jlOO 0l5 O LsOlJI 

Ojh u^A? £j'j O'-* I>° O' ^ (“A ^ O “j'-O' 

04 \ -*JZ jy*}\ 4 !^°-^ . AS' y J a Q o 4_P J-y~* 0 jOP O-ws^I Aj>C_*^3 Lj J— P 

4 Cwsm^ ^Oa>*^LJI <i^>- ^o>- L^-O *)L> ^ ^ ^ 4-> ^O) Si I 

-ia -43 Oj j-0p ^Lii 4 0^^^*)L]! <lL >- ^3 Loo>- 

Loj iotf Owb-lj N/l 4 jL$jJ| ^3 jj 4^pi> L^L>- ^1 j5>xO^I 

• “-^E —vP 0^^<w^w 

^_,j_LaJ oJliLo! J_P Jjjj^ J jL Loa j-a}} I ^J-Looj 

o^jj L>-5"j ^ O - ^ • ^ jr ^ ^LsOo^N I ws-d j ^ I w\^* C -*.^A l I ^ 


Y. Chen [et al.], «Embryonic Stem Cells Generated by Nuclear Transfer (19) 
of Human Somatic Nuclei into Rabbit Oocytes,» Cell Research , vol. 13 (2003), pp. 
251-263. 

Hwang Woo Suk [et ah], «Evidence of a Pluripotent Human (20) 
Embryonic Stem Cell Line Derived from a Cloned Blastocyst, » Science , vol. 303 
(12 Feb. 2004), pp. 1669-1674. 
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P-IAj! AjJ-w*y- ol yi jJ oLpI ^L>c_) 0^3 t ^JJL>eJl £UJ> 

v-jl viLL' l _ r JJ6j . <21) iUJL ^Jl3 1 ^ ^** i L’<i>-P 

^3 ^Lo-')/! *UlP L^O *)lj yJl 0 j~£3\ Aj J-JW 2 JI lA>- AA«,,*..»2?.-) I A-> jAoJl 
♦* ** 
p IK 

2r* j\j*A jS\ (Jr'dJ tAA^oJl oU5U (J-3^ (%-f 9 Ji 

^y a)~<oo>c_<>J I qo L^wJ^jlI L> A>-lj o"i ^J-*aj Lo-^ 3 jjj>Jl 

H ** 

jJ. ollsli^Vl J> ^U- J SLl,j Uaj 1 dUJ^j 

l« •* 

^ £. 

^y ^2-U.i 0*-3 AjI A3 <A<>Jl*Jl (JJ jjjJl Jy* 1 Aj AP <1)1 jAuj .AjAJI y]\ 

A JA J-V^ Xii I <Jj>' (jiJI 

** •♦ ** ** 

p '“' 

(Human Fertilisation and y* oil JLp 2004 j»Lp M 1^ <i M P l j l 

^ P P 

Jyy L-^j JIpI UAy aJU^j! *aJiJ Embryology Authority) 

** 

p p 

/Jjl <ji J ^ij OlAyJi o* * j ^0^ 2r° <JoJ 

,« »» 

j, * pii >11 "jJ\ oASn iHJj .2004 y ^>1 

^ P P 

L y _J^ {-f** ' J {_X****^ ^ ^ 1 C ^ ^ ^ .3 1 I 

^ £ 

aa> 4 JU- yp 2004 ^Ip ^j-vJs^p! /J[ ^y jjLpIj aJj^JI ^Laa-^I 


?• •* . p 1 . t . 

A A>* ^U^il aj>j A—’l Uj-Ua-4 £jj ^y> oLU 
oLA«-Jl dJLL' CA^-L"I Lo_>jj .AjjJL A>w?Lj j-^P AjjAjI CjLsAjj-j 
^^Lp ^LouJl oj .a^_>Lj Lg-3^>lj| |>_j aa?-1 Jj-v2j>J1 

j2aj>tj J-LfljJl jj^ ^j>«J! yp <i U,...^-] I ^U1 0 jS Lw« y-Lpl <► la la 2* 1 1 

^1 ^jJl ys^i tA>oL> v-A- O 1^3 LjJ Ji o 15 yJl AyJ-*Jl 4_U^<Jl 

jSj A^>JL*Jl aA^c_^J1 jj y>*j> t j r yj ^yllj -^^jl Ji 

Ji AjL^jJI ^y Aj>s_vaJl Aii-J C.*.,yg. 3 1 Aij aj> JU 

♦P 

yo oAjL«4-ojj: c J5 IjALpI yjjJl pli j-i-ll <^3 1 Aya^j 

^ J5L-J 


I. Wilmut, «Human Cells Cloned Embryos in Research and Therapy, » (21) 
British Medical Journal, vol. 328 (2004), pp. 415-416. 
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L&j-Jo yJl ^Lli^Jl ajL^-> .yj y^J 

r *♦ ♦* ** 

j*-f4d Cr°J <lkij\ J^*-^ *->Mj j c^Jj ?jjl 

J ?*L>-Vl ^LIp JJlj iislk ci~* JiC ^ oJJ ^JJI 


X>_ jC~> ijy- J A->tvi (Jjl ^_4 j| 


v^Vi js'LuJi 

**i 

.J3 y.»LflJl Aj ^_Jj_ll (* l,^..*I *.v I 4j| j-JL*Jl jJ ^<*Jl 1 y^Lo 

jl ( Ju^oL> 4_jj i Aj yS^JL) ^-^j>«2 L> jL***«j j/ 1 jl 1<-C> 1 yj>-\j . © yj 
d-»i ^-s^i ^oj-) js jj/ij . .xi ^>ji i ^i_p o jjLloJi i j-wo ^jg 


■ »^»vJ 


oNLUl . lyXp yL~XX*>j! I Jj-j 2 -Xj 4j>-l j-v^ 4-Jlia_*JJ 4ij yea 

p p 

^LvJjl^^/1 oIj ojJLpI pJLp JXj yy?j y<Jlp ojU^> <y 

Jl Jl ybu y^Jl oUJl JLc 0^ ^ I ^—1 ^ - -^ . 1 I 


Lo-jj yv^jL*-^ 4 J yJJl jJJLIL) y^olJLll 

.jLj)M Ji j .x) y<j ! l ^'w^vvs^** j/ I aX««-^j L^j L*»L/0 I j l . . ^ ^ 1 

\M 

c?* 

^1 uL-o)/l ^-Lp xlyJl 1 £tj^ Jj' 

f>\ g y «*L> j-JJLvvJ CjIpLoj>- oXxJ <wX«L*Jl - ioUjLfJl ‘U->- jJyjXj^l yo 

^jLiwoJi jJJb X2XvJ ^ j .^sjLj>-'yi x^LjJjJl ((Ajy>tpi^ L^L>tjj ^jJ->tJi 
J^\ ^J\ JjLu, J Jl ^ J*>U* ^U J Jl 
IXjI 0j-«JL9 0*-*vu-J i_4j 1 jJaJl CLLLj jlj C Jbj>cJi .(Jl^O^I dikJ 

p p 

OljJ>I^J < ^JL 4 ^jl yA wL>“lj jl Lg_S j.^a.S) 0->c_J ^ey-jNl 
^.A.lg..l L <> y fc j“^“ir > (J^ jr^ oi^xj jl .A-xJjg 




Dan W. Brock, «Human Cloning and our Sense of Self,» Science , vol. (22) 
296 (2002), pp. 314-316. 
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1 3 « >T^o -L>- JjU=-L> jUU-1 (_£^L*Jl fr-l ^ .<Lo j^)U> 

0_>- ^333^ *L.a j^LpI t ^Uq.^ j^p »-L*j . c. fl ..;'^Jg J l 

»* 

.^Ulo*^/ I j >*. j f-fr^J t>^ ^ 

^ f, f 

^j^UUj i l^J-1 jpL^cc jl 9 4_jj.JL._l I ^*Jl>- (S o-^lj ^lJI i)\ 

(jl^ .<Uj>- 4jaJL>- 4 (j£ jUlll OUoVl 4_l5sLLa CL jUl ^Aojt .2 jJjUl 

L p jLS'S/i JUJI jj*> olo^l ^■ J w ^ JO (_£Ul UUJi ^»*)UvJl 

I j-L«S" olo .UjU^^M UjliJUo^l cLLL ^j-p U- 3^*3 wLL»'yij 

/j-P 1 L . -. * > *' - 1 1 fr y ^ ^ g-A^X-J 4^J ,— I 1 ^ .$* 1 


^j_P UeJI CL >^<J 1 (1)1 L<*5" .^IgJl j^Jl dU^ oL->- L— A.*A.>cJ 

p. 

^ 1 j .3 , ^ 3—P ^j^.vwj t A»l^ L_^» vwJ j .i < 1 A ol5"o t 1 ^ e-J ' 

(, t- 

Olj .4 - *_j'}IJLp j^wp oL5 ^«U*> Aj>- ^Ji Lg-U-SU ^j^jUI 

LJl 03 ^ JSLij 4 _^l Ju^?j ^JJl i(Erostrate) oljOjjjl 

p p 

l-lp y l i wCd * 4_*_*/7 J-Al— l l < - ^ l « i S " ^_l-A^>*-l l il— ^U-J ^jP (j L»wfr 

P P 

^-wJl LJjlII ^ oL>x_p JL>-1 j_a j t(Ephese) ^ (Artemis) 

.^t>L<Jl JJ 356 j»Ip ^ UjJIaJI 

O-LtU IfUG Ulp Jjj j2Lp^ AjLo |»j3jcU jJ 4 j5j>cJ 1 <LiU fr-U ol 

U-^-^ ol yc-j jj! ^^Lp pUUJl pJ Jij .^1 y>-\ J-> ^ 3 jOj 

40jVl ciilj ^^5 ^ jPx^J 4 -^oJIj ^L-U-Aj C(JjVl ^Ufludl ! UlpL/2j3 

^jjIlII ^j,A>1.^,4?.a 11^ t CL^oJl 4 jO>t^-vJ| 

s "^ ♦* .* 

Lfr <Li-llLA^ ,4 -wwlAj CL J\ (ol jLij jjl (^ 1 ) (^1 j>cJl <LJJ^ JaL> 

aa^Jaj ^LiJl .«/?.. aJ I oI-j ^LaLp^I t< _ 5 -^-P 

p 

wL>Jj ^ jJLi^j ^LCL clljl-^ ^ jj>x^- ll |^ wol <jl Oww*“ ^c-^>c_a/3 ^JuSsOj 

^^ilo Ouo «oi jL Jjjl 3JUP» ol .^IJllpNI Jlu ^Lp 2300 ^ 

ULp-I jl ^jUaaJI I j-^l ^Jl UIp I jXojI Lo^>- 4 j j_cUl ^jjlJ I 

iM £, 

<L r LS JJ-L® Oi Ij-Csjl 
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. . ^ ^ f’ 

»wJLpI ^ y yp ^b (Dominique Janicaud) 

I b-Lol ol 4 y Ip-aS” c^LjJbJl ^ yill 4_i jL jJaJ! 

.aIoj oljyJ SjiiJi yj>- j (. aJjcaoJI oIjIaaoNI Nl V Ljjwj>- 

Aj>-1 y>«Ji »JI^LJw(3j (jLi a*p jJl pLs<^j} Jj>-I y-* 1dS\_Aj? 

p 

^ II -ii'.^*’ 1 J ^ LJ 1 ^iS-4^X_ll ^ ^ 4 <i. p«* b-^od ! Aj A->«_) Vii ^ 4 A^bw^a^tad I 

p 0 * p 

^Ul I J-bS” Aj *•(•• •) s ^’'^ J-=r' 

y.^J . j_2bJl ta»3 ^JabJ A_> A~> j_a y>Ji Aj2_bL>x_]! 

A cM A ■ jr^~ ! _r^ oUi^J y » V ' 

^iL, ^L_>JI 5 ^SIJJI J> *ULJ| J, j] C JUJl J SL>Jl 

LoJw«^-^ t a*-o>»I ^J l L^jb>“j o^jIp 4 ol^>cJl c_3yjLwj . i— * >- bb 

bbbbJ ^Ual3l ^Jo (jl b/J yLj A*«> ^%J 4 4 _aj 

f, 

<otp| ^Sj 4 iil JC^j>-j (^AoJbJl ^J_iJl b^Sb b/ |*J^) vmJ ^1 

^bbkjl A-k-afl-j ( Ja^>-l y>> yi-s^zJl £J>- ^ b>bb>e_]| dbbj Aj>x^o y 

«» , •« ^ *•♦ *♦* 

4 Aj>*_y L> j^S' Aj yLtl 4_yg_> y ^y A>J^J_>t-o ^ 4 Aa JaJLd-xo LbVi>“ 4 o J-j wL>- 

p P 

J J > Ji ^ 4jllko S yi yo y_A>i Aa-^aj A*jj .AAb’b*- ^1 yjJ -kjb>*jj 

. «ob sU-» 


4 k»3 ySLJl d-b— >1 a_*_> yl db*-plj.i ^bJi JuLkJl o| 

4 b/ ‘(^y^ bby>x^j ob^>cjfc Lo^gj | 4 A3 jJLJl bJjCul 

^ 

^jjz\ yzS ^iUJl I xj ij U3 ^ JJl c ^LLdl jj 1 ya ji ^iJJ^ 

^ L^JL^j ^jJlj ^1 i^HJl uSn Ol ->JI 

*♦ ** 

^Jl lJul JlyJl «Jt>Ju !bAJl 7 ^«bJl J uL kJl Ula 4dJLplji 


bW r 


^LwvJJL^>b/ 1 ( jja JlAJ>o ybi A-JaJl — A-w<J-a_ 

l_ a 1"^- ~ ^oUj! ^y3J>t^S. Jl Aj ^-A ij\ Jj>o 4 


1 Ajy yp 
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jlSIJI jlj . ji ^1 yt L. Vjj- 11 ^LkJl jl 

& f, & ^ ^ p 

Ijl>~jI b JJL ^-.«j ^JLaJI i V^J ^>Jl jl JLP 

& p f p 

Ua>^> JM Low** La 4_v2_^Jl ^ob-l y* Jl LJ ^3 43b*->- jwLiL 

•4 •» 

4_^2«wJl L.sbLS/1 j*Jl ^-Jl ^JLu JL^-Sfl iwL.pI ^3j .aJw4-*_j Ij»Lj 

^ip ^la.>o N j .LjLl>-J!l 4_*JL Aj3 j3 SL>- LgJ^a Jb ^Zw^jj 4^jLzjZo 

L<jw& j-Jl JL J Jl ^J-sIp ^1 JL 


JlijLu 


J ~ c 






oli“>LJ~Ml s. A ^-a/2-J Jl ^^LJo JJLSi j^Jlj £l_v9 jjl ^3 LaL*_> 

k*J 

.j_o-*Jl LJLjL 0 j_> t3j jjJl ^jJJlzLl jj**j>*-LL A-L 2 - 0 j^<Jl Jo lj ^Jl 

! JijjLoJla Jl ./? ~>e-Jj (wJj J\j jLas J 
^ jJj>Jl ^Lf MMd l ^JS/I *jjl IJia J* Jai-J jl J ij J jl 
JuilaJlj ^^L-Jl ^c- wvJZL^^<J I ^/2j>*_*zJl Jl .^jLJj^ JL>o jj ,^!l*jl> 
^jJlS>-3 33 j_) Jb . J^Jjb>JLa JL 7X_^JJLwvuxJ I 

*4 

l*jL v^Ji ujJi jiij Jjjb jiJUJij ^jUpjUi j^Ni 

£. v 

Jli t Lb j-L^I jpL ^JLp j .oL_>JU ^P LJa-s*? I Z>IJJZol j' ^jl j-^-I 
iSli jS- Jl JJal> -V.- 1 -^ *j* j-* J Jl Oo*X>Jl ^jJ j^Jl 

,4jL>- 4j>- y>s-^Si ^3 ^^LJl LjUia Oj yS2-> (_£ JJl ^L-ll L ^JlZww<J I 

T* TT M zT ^ 

. I J p I p p ^ ^ 

o i jL>t^<JI ^j-^o Jl JjL>xJ ^ jL^I ol j-^l O— *-aJjI jJj 

sj-jC+-> JU t IjlSLa j . ^4-^1? i jb_L® ( Jlj>-I J-^ 5 Jbbj L_*_-wJ? I ^_al 

J-^-Z Ji i;3j (*>£> 

p. 

jl^Luv 4j>tJ>s jJ jpLl ^L-wjjz^a'V I JU t A^wvvjJL .J? 

,JL^2jJI ^_i*Jl c-jJ/L*- 4j>JL^o (J 1- ^^ Jt° ^J^^vwcJl 4 jL *> jj ^3 L^jLSJa 

4_Lwwu j 4_i?L AAWO y* ^j-^lJl jJj->Jl ^l^JJ^J/l Jl Zol {Sj-iJ 

p 

,^vj Jl 1-LgJ t i^2XUvw<Jl pJjjJl oJlL- ^y2-A J 

L_a j^a'yi ^LtZjj .elLL ^JJj>Jl 4 j>JL«_<J 4_)j^LizJl aJLwm jjJl ^3 

j r» ^ y J-* cr~^ j»-a->«Jl j j^i J-* : Jo-*S?l Jl; JH~; 
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o} V- 11 O dXL ( JS (oil*/? j^oJl 

c_3 j+i& k — J ^-L^Lj Aj>-L >~ Oj^LXj ^jL<>jpI jj 

<* •* 

.oIjIjuJI jS' 

Aj>t *,<0 li A^Jau^N AJUji ^jJl Aj>r ./? Si aJI>- <-jLi jJ*J Ol 4 jJl ^3 

L ^ **u AjI Loj ^JL*Jlj) . Aj jJsj^Jl j ^ J^vvwPtJI A^li ^jl aJL>- jjta ^ A^oJL^J I 

a.^p jJl oL$ ^JLJLj caj^l>c<>JI A^li jJl ^Lp ^-J^JLj yj^ 4 UpLw*-I 
lJ ^ .^j>-dLjp ax^JL*-* 

^*Jl (. . . )® ! I Jj>- a«oLs^ aJL> jJaj ol i y dL^*>o 

^-Lp c^I o^JlJ! ^j-o l 4-^ 

(#) (PMA) v l*JVl jli ‘ y\ U-*-*j ?v iiA 

.A-jJj a1^*j ^ dr* JL>- CT® 

** ♦♦ 

40 f. 

*0^^ • (Jr 3 dr* UJju wL*_> Lo ^3 jL>“jjJi <^?dJ 

*• 

^-£3 4 L-«-^3 jj dL^-P aj>«JL^o ^»JJL> aJI Loj ^JaJl *^L>tj v yi oi 

^Jicj ^ I^L-%^3 <lJ UUaJ I d)l aJ ( J dLj (^ w ^ a 




^Lw^'yi L^ ]g H PJ-L>j (...) .A_*JJl jjL>tJ ^jLaj v Ji> J^_P LjSs 

*• I 

^ ^ -■ * **> J L J ^ 1 ( ^ l ^ 1 ^ g -3 ^Lj I ^ L^wO I A-^X— l MtJ) ^5~J 

| I |^a 4AJ A ) 1 ^ ^ 1 1 ^ 0^ ^ y3 | U5 4 ^ i 

IxJ oj Lo ! jJl 4 ^Jl^->«J! oJLo 4ju<ij>TJl .L^L>- 

♦♦ 

,j\ • {{ ^y 

* 

c*H L^Ud^/i p-U ^-o L^j-^ ^ s jj 

oLJLkJl ^o .Jl^Jl dJUi ^3 ^ :; la:ll 

<j^Lp A Jj d} ^ CT® ^A->c_La Ojj j-V 3 

.^jLS"Uisx»J! >AjU^JI y^laj j-&j 4 o \— mo^/ i (_>dJ jjIScJJ 


J j\ ^L^J! ^-U^! : (PM A) ^1 ^Uj^l (%) 

*••*»* •• 

.ojJljJl y>- j J! <*da. 


<^2 » ALo 
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.a 1^*< yT ^JL>ei-«u y j-aIo ySlS" y*> oj 

i ** ♦* 

.Jik y> ^1 jp - j tcJlS' iilpL y jLo y^' jjj 

* ^ 

aIS^LJI ^^Jlp &Je>- (Jurgen Habermas) ^lo^U ypjjj JLSJ 

^oli JkkJ q L oa^JL ^^Akku **— * *-p^L» ol I jS y*» 

ajLxS* ^ w\j>- .jJLi^ . ^-stwJi ^yjJl ^1 p ^-^pl Lo*jj 

y-i yJl (L f Avenir de la nature humaine) ijj-*lJl 4 « :; k)l AJLu*^ 
♦♦ 

oIaj) (oli Jii» ^ 

•* ' ♦• *• 
4j>l_Lj^ 4 _j L_> y>- ^vws^l ^_Lp P-ljULpI I 4 _aJaJLj ^_S (jL>tJi 

<1)J L»| P^jJl ^ . 0^ AS Jp J.g.9 . ^X*J1 ^_a*wqJ 1 LoJw>" 1 

«• *♦ *• 

* £. p 

yy c^i yjy yy- (H^ <y ^y-d 

C 4^J>-1_^0 0^>t-A-A/?i 0 j-vf^ L*-^J 1 1 j 4»o j_>LaJ| LuIj J-S^-J 0^ 

4# 

^Ujp-NI a^L*SM JjjUcJI Lr — S!l jli i4^ cJi jJl 

^UaJ Ji yJl y* 


( 23 ) 


aJLj 2j jJ ^La*jlLa>>^M ol j t dlk 4iL*£?) 

J^lkU ^b » : ■ « ,yjl i;j-frJl AjJjaJ ( jPJ jP-^i 

jiVlj 4 aJjUJ! yj * a a* a 1 1 ^ ^3 a] C m >%m*m At pJl jl^Jlj 

J-^ y *y -*y^ ^ ^ H-y <-5*^ 

♦* *• >■ • ** 

u- 4 ^ y A ALAnA^ 'b/l jLi ^JUa^p ^i-P yp ^yLjycJl 

y ycJl yj*J A^^kj y 4 -aP jlj 

*• *4 *♦ 

JkkJl jJfc U .Aijyoa j+S> L^jlkjjJ ^y->“J i OaXjaAj>~ 4-JL5w»^/ 


Jurgen Habermas, V Avenir de la nature humaine: Vers Un Eugenisme (23) 
liberal?, trad, de I’allemand par Christian Bouchindhomme (Paris: Gallimard, 
2002 ), 

.(2001 flp oil'll U^Nl iJoJI) 
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«* *• *« *♦ h 

^ aJ_jLp ^»-^.*>l Jl<>^>c_^*< J^A S ^oJL>s^jJl Lfro aJ 

* & fi.fr 

J ^ |JUJL>- *>\jik O J^L^J AjI j»I ?^JLaj! j I 

^Ua^Jl ^1 L*-fcl ?oljJlj J j}_^W >w*.' CT* 

v*'j j! e^- <w**-Ojl ^3 (jLSs^S ^1 ?4 Js^^L>xJ| ^ t ^jL-tfJl 

£l^>-Ij ^3 4JL*jP ^y J ^iS"L> CU5"jLjj Ifjj ^A^xO>UJl 4-> 3/ 1 AOj jJi 

Jutkll UlA o 3>^ .^J^UwJl JuikU «^J| jylSUl Ojl J 

& 

y*h olj .^jJiiJl ^ Woi <y* ^kJ! 

< JkJaJl ^ AjOJI ^J l \ys L^Jw2j>o^ <_JUs2j j! ^5kj Aj jJo 3/I A > j-Jl 

s JJo-^ Ji £-^>» u-d^* ^ ^W)/! o\ j 

Lo-A ^yi A3 j^-a ^Ji A^>-L>c_> d) jSL^j J_ikJl ol : *^rjzy» 

fir fi 

< ^vj ^1 ^ A3 j*-a A^-L >e_> £lOj?^_<>JI (jU JlLoJUj l ol jj\ 

j Jji]aJl ol y 4 kJ L-vvJJj *)LI>t^5 * j^Jl OjJ> <j3l Aj>- L>* 3 / j . J^lall dlk 

Ji 


^Vw<y. 


J— p £_O^Jl ^—>1 j_lg_p,/?3/ 1 ^_kj>J ^*3 J-*— 0 

•J 5 ^' <>* aJL>*JI oO_a ^3 kLou j A^oJljJl ^ j$** ol . 0 jJLoJl 

U/ 

JjjUa^Jl (_JjJl j la . .. • j 4~~~aj ^oJljJl » j ^ a 4 ojj 

4_vijj_J' V*'jj ‘c£j_0' OjNl js- ^jiJ ^jJJl ^Lill 

** «• ^ 

( JkkJl (1)| .^jjlkJl OJj ^xJl Aw^U>tJl ^^lj C A>wi?bJl j+S' Aj^ju'yi 

^j>- yl 1 ^£_1_p 1)^-1^-^---^ t^^L<oL>- s yi ^_-^_fl_^j2j>«J 1 i a_*_>^_iJL> 

ijijir** \ 0\J^t Ij 15 ol ^0^0 j\ Ij l5 L-aJI ^_~oo— J l 
^j^wJ .A^j^<>J! A-oliJl oUl (.^^JLaJI A^jLko kj ^-^OJLwv^Jl JiklaJl 










s^2_ 


c 

J 3/1 


A_^_3 


]l J uLlaJ l Oj^ a1?Lvj ^JlaL^jo ol { ySL^Ji\ 

■^■ vgJ 1 ■ 0 ^jjl^ jJl ciU^ 


£- p ^ 

ol5 i>" (_^l ol Ixj ^J klaJljjJ-L^j OjSL^a .ol y>j3/l 

^5vj (>^-ll Op- ^1 c J Ji <J 0^ ^ ^ ^J^~ >t -ll 

fi fi. p 

crO ^0 a> V 0 ^0^3 ^ I Lo-A L>3 pi ^l L — A 4jLp 
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j c IjLo-p- JloI 1 4^3 *5L>- V I j\ I ci-jij ^Ja_>^^Jl 

jjjjS ^yC^- i JS" j o! ^ ^ 

il^uji ^i ^ aj^i >u*ji 


d»^»>o ^.oJL ^ c^J I ^^OJL<w ^£Ojl ^Lli)LjOo 4_5^ 4 -l.^.»l/..^ J I ^ 

ijJLJl o! ^J! jJl j y^lktJl dliJjl y JJi 

(J j^3 ( ycJu ^1 t COLdl->^ tJ t j^?\j>%}\ d-3jJl ^3 ^J_Ll*^u 

. jJ£ V oL>JL*^o pLaJ ygJdiijjj (.j^o jO yia^j *L*o <1)1 

f, 

^L^ojod ^L>oJ 4 j>«waLJi j-op 4 _jjjo v i! c^ Lv^ j j-Jl ^op ojj 

.yL ^jJj ijL-so^i (_£dJ ^L>oJl <Jo_*-a <1)1 dA-ta <, I Jj>- j m yr > 

L&Ju>-j j r s_*iJj !<dUL a_~*w<>J>- ya A3I J - ^ o_>-lj l)I oLoJJJl 

V* 

(j-* (* J-^d ^ j^L**JJL*^l 4 _> y>cj (Jjl OOLda-*-a 

fr £• £, 

ya O j^Ia) 4 _> jl)| <Ui>J^j 

^ •* 
dj-£d c5^ £-* 0 y> <1)1 j;jj j-Jz Jl y»j .j_^JJ O-p-1 S^1_p 

ya ^y_d_> ^J->«J LjjJfc J j^L> Ol y£s-^J <Li^Lj0<>Jl dU-J l)Ij yy^d^? 

Ld Apt. */? L j^P 4 j ^jo 1 L^2 j ^P l«ia «/7 I 0^ I -0»OOa» I y^O-d S 

Jjl ^y JlS^I ^^Lp) 4 yy>“ <A ^‘-W' L>*Ai>- y* <y*Jl 

,j; yl dLSdLa Oold^UaL 4J a)£LLo y£U , ( 24 >(SjUJI yjJ C-i j 
>= ri Ij^UJI JllJ * 1 jj jj£s 

JLkJl ^L P <jLgjJl dUi ^1 .A-walj (iUsJ ^^Ip ylw? 

./j? i jJ> ASs*-^ ^tJs-»/ 2 «a 4 ^aLS| t_ 5 ^i ^^'^ •••'••*^ ^ 

^V> ^ oi u AjJ^j W u ^p ^1 

o'VUJl ya ,y^a 30 P ^y) oLwaL>xJl oL^'S/l ^jj L^OpIjj oLp} 


Karin Hiibner [et al.], «Derivation of Oocytes from Mouse Embryonic (24) 
Stem Cells, » Science , vol. 300 (2003), pp. 1251-1256. 


283 



Oh r j^Jl >,^1 ^ J-fcLodl ^ JAj3J\ (JiNl Jj> 
ol5wJ^ ^J| L J-**' A^lAlli l?j jJlJi JJLlj ^|w^>c^o 

<y oh -JiL - J ijr^> Cr"^ 3 -. k^>* 9- LJ J*>\Jcl^I j! j»Ijl>^oI 

JjSLs> o^'y < L oJ v >Lo l _ ij jl? ^Jl £-9 -Xj l )1 cLLj> ^j-wfljUa-a olJj>xJLs^l 
(^«-L>-| o A-iaJjjJi dLL> d)| .4-jj-siwJi JUJL>- 

aia! ^J l aJUJI aJjb ^ JiVl ^^JIp) .ULi yw3*Vl J?ULJl 

^J-o~>tJl oti t ^LLL (JL>cJ|j . aJw 5 > L>sJ I j j->tiJl (^J jL^-^Ji 

oLsj>- S-2>~\j o! LgJ i jp& j!?[J>x-a >- a.^.v^js IwLil 

^>5 ^L-vJsIJ a51wJ> <LalSj l)U t L/ 2 j 1 j JuilaJl 

. LJLJb>- I jl as>- oLs^L>- Chiral j 

4«Jj 2*J| C^Ujlpn^JL aIxJ jt * Jl 

^ p. 

.IjUo. iJuL^I ^ ^ ^-j t i k-i * i 

«♦ 

iSy^^. j\ LL>- ^ ^JJj^ J-a tSlj! 

*♦ *• •* 

oM 4 yt>LlaJ! ^ Nl Oat j-J JI>JI kiUi ol ? t _^JL r 5Jl l*> 


j 5 j 15 j jJ a^L^aJ I Lgj5» c ^u. ^ v^ d) li l ^AJ j ^-> ^ ( Ju<>->eJ 1 ^ 
iJLiJl jli t dJUi ^1 Ai L5>l .cuij Jcwo L^jwo 

di-L J^j (. siXL JUJ ! j ^Uaxs'yi *^1 a>- Ool5 ^AJ jjJ 

*• ** 

b ^5o d)l j^5L<>kj ^Jl <^> O- 0-1 ^^Jl A^JwJw>xJl LtA5xJl 0 I 3 c OjJLaJl 

^Ua^l C-JjJ JS JULj) Aoj^jjJl ojjjJl ^ l^y^yi Lo>-jJjjJ^3 

^ js* p. 

15j>- ^ OjwbsnJl Jjb t ij-5 - 1 j .(a^p^vsJI L , l>L>Jl 
( 4 J jl ■>/? 4 ) Jji A^P jj>~ A-wL>- ^ 1 4 O^wWJ A-JL>- ^JLLaJl 

J3j ?^A^LjiJ1 Aj> c ^JJUw»J 1 ^ Aj>e_jcJ| ^0 AjJaljJ^jJl j ^ ^ A^o5 

j»LS (^-iJl SJ j^Jl oLw^ljJl Jj^I JI>JI ajIp-VI 

p. p, v« 

or* -^j irts^-* “V 

ool y*- 4-x*, ^g ) C- 0 L 0 dJ—aJl ALlla^J! a>*joJU A ll 
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I j ]g.JLL>-\ jJj>- j-° L)L^ -LaJ 4 £_5i ^Jl ^3 . d-Ui ( yA 

.4jws»jJl aj ^L> cJl c^U^xJl 

( j->j li^lAiajI ^LwvJsJLwo^ I JpL>rJu C)\ I^J Lo A3 j*A A_lLw*w« <jj 

(Rudolph ^LoL>- L^-L>- >-t3 <• ^*5oC->N aJL ^J aj L*5L>- 

JuL) . (Massachussets Institute of Technology) ^a Jaenisch) 
! Jj>LXu o^w<>-o L*)L>- ^jA IS^UajI d)l J+J}> ^L~CJL^ ^3 ^3l jJl ^3 

\*jpr Jii; ^UJl flkJU iv^UJl L5UJI dJLL' u| . ( 25 ) oLjLLJJI 

p. 

p. da.) J oJ>IpI jS* ^Lyta^Jl ^oJ L^j *}L j 2 X, k**A £• ^ cH J* dr* 

.aJ*>L^J| ^3 ^j5voJ ‘CoJ'^La A-^>ljj isi j^«* 14:1 .ji 

JJ 

** 

oi jXd-U jJ yA ^Li^JsJLw*»I ^LlJI oLp|)) ^3 yj dLta aJL] 

UjJi jjUj fel Jl^: ji j*H\ JiLj .objLUJ! ^ IS^kJ! 
aJ^L^vwq ^Llj ^^3 S^Lp ^lS! ^a ’ j*Vl 

** H j 

.oljUUJl 

5 j~* <>*-> ‘■J^ J^~! T~ ^ -^r y„ (J ^>'- a l5>-' 

♦♦ ** I 

j -o-P ^-A La ^Jl y& Lo . ^wLo La ^-L^ 4-JLft.jJJ 

** ♦* 

Jlj^Jl CM jas> Jl^L>- jl l & y*s> caJLJLI! L^iAjUa^ 

La j^s* c-oJj>- CM tcJj'yi JjLvsJlJ 4^w*yjJL> .aJpLw^-JI <*u u-r 1 

** 

j-o_Lo (J'*^^ j I La c_iJL>o (1)1 Jj^q~3 c W^oJLoJl aJL>tJ|W 

*• 

dr* 5 J-^-* s jrr*-* J-* Lr- ilJ lt^-5- 5 cr~r^> 01 y 

03 y^> jA Oj15 A^J jjk A^L>- yA OjJj>tJwa ^A ^JlllLj (. A^Lulil L^Jo^Ua-a 

V* »* 

Lx_oj^j J. ^ *1 j A^w^l j3 (jl^Loa ^-A Aj^_L?xJ| AJ>~^J>t^zJl L)| .OJ j3 C-> 


D. Hochedlinger [et al.], «Monoclonal Mice Generated by Nuclear (25) 
Transfer from Mature B and T Donor Cells, » Nature , vol. 45 (2002), pp. 1035- 
1038. 


285 



LXi}fr oLJl J^ry J-* Aj-'-D' ^jJ! 

** •» 

c^l j-olj L^UJl S ->j->- toLpLw-o Jj>- yi J^a t 

W t dJJi ^ jidj bjUJl jl .^1 

*♦ 

p, 1* 

4j La j^LpxJo (jl 'V ^LJl La j-ft-Z' jwLLj LaJ_^pL>^j 

^r 5 ^ jlSLa^/L •Ltt 5 ^ 6 '^ 

X)J^>tlJ Jo>-1 {j* L>LgjN La ^Lwv^jLVI C^ wP tAjL>- j_>tJ 

o j-oJj ^Lwwuaj'yi ^wIaj ^ j-^j ^jLl L^UJi ^j^oj 4Aj>t_^vJ'yi 

p 

AjL^j (Jj-L ^^Ls- 3 t_5"^ aJLiJLj jJ-^-Vl 0>Lo— ^Jl .v-LLwJ^j 

•4 

A ^ !jl~Jl L5UJI ^ .^i>J! ^ Si I ^ ^ I ^^ ^p pp O I I ^1 'i'imI^ A 1 ^ * *,/?„] \ 

*♦ 44 4* 1 *4 

* 

4_J jJaJl L- ^ I ^ ^ 3 L%i^ L^u 1 ^ * ygj I .-U^wJ t( »l~LI 

LibJ jSLoJl a^Lp-LLJ pMJl jJsloJI c- jLjJ LJl 5 jjs>U? 

f ui *u^ii ^ e^ r^" r 1 -^ 1 A A -AM 

4 JI i3lAjl c_3^xj ^ ^wk>L»Jl pLai>-^/I L-Lta oj . 4 ^ 3 jJaJI c^Li^-vv^JJ 
^ LJ ^\ L^jl>J! L^LLJl .(J, j_L>Ji o j^Jl ^Jlp j->sJ ojLL.1 

*4 ** »* •* 

p, p 

j_&_j jl^jJj 1 _ r o^-j p_;jJl 2 )La OjwLp^JI (_^L-I 

li^Uajl ( 5 ^ ^L^LI J5 ^ LI 4 J Li jJaJl ^L-~Jjl 

p p 

«iA>c_xJl 0 j^p I o j-i t 1 lJ-L • j * jb-A 

p. 

^Li Jj»-t L- 4 -? •(»- 5 '- 5 JAAL LfrJb «-Lj LUI jl 


<J jA? ^j^LwLj c^^_owL>j L)Lj| j_s ^>l_3 i ^-Uj-l) ft I 

.Li j]ai\ l^jLiwwwJ 


L o»^w**»»a J I L l) 1 ^3 <. a ps«w pp S' 1 

** 44 

cA^ 1 LL-^p J 1 0^ y^- (^*-A J LgJ^-L (J^L«j ^yJU jJLl 4^3 jJaJl 

44 *4 ♦♦ 

^Uais'i/I C^Jj ^ ^jiJiapJl ^^4 L^JljJal ( _ r J j (ol y~» C—v) 

^ijkJl ^1 ^Jl jl .LsUa^l LNjJI iJL j^l jl .(^U) 

^ <* 

jJ-L) jl jl ( jj Ua«- 1 1 y^S' ^ La y*S* ^jLvj bl 
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ojjlj Oi '^~ >m 40JLlJl 

^y ^15 OJu>tj N ^Lw^SlI *JLp ^y 4jV <. JJJJlS” ^ 

«• l ** 

OolS" ^U jl .yy-*J 


>- -— 1 i *-. I -*■ -»i ^ t ^ — ^ 

yaj-« ^Jlv^LLo ‘ — ya ^jL>o L$_>l c^LJLlSI ^_j cjl J_^j 

y. 

jl .pj ^1 <_pl l«-* 4~— <Syj> jj-a* jr*J 

oy>“I^Jl Lg_>L_>- O^O^-Jo 77 “* ^yJl 

H M «• *♦ 

4_illj oL*j>- y« oA-^jo! L^SsJ U o jS' JlSsOj j^aJu 

#* £ 

> L <jlA_^_<>Jl 0->Lv? j_>*_jaJl _L*_> J 4 JL>cJ| ^_> j_Oj J-*_J ." If-jOA yLS"l 

pIjjj ... o ^oj ,y MjjAxSAA ^y <_i yo ol^A cjlo) 

^o^Jl )a ..a-' jJL* l- 4 *jQ i w ,y»-*_> oLs kdiAj 

* ^ 

Jy tiJJjij *. AOjJj ^joLvv^o .^UJl y* yoJl 

JljLc 5 jA_>t_Jl y>*_j j - $-A oj .OA^o'^/l ^Ap j_Jk)Lw>o J>-wJa-j f-lypj 

yO~Jl <LJLjJj>cJ| C^LpLwvJI yolyj ^3-i-*Jo 4-jJA p J la. yd.) 

•^.J jj'j 

( J.j>- A)y cjl J -j L* *a_^o — as^/ 1 4 _aJL) ^ j _>-! ^JljLwv^o tiAJLwAj 

oLi jJl (Jj_?l>s liljjfe Sljti .AjyLJl 4_ L>- j_xJl ^Jl JULoVL j_^5AilSI 

.(. . . co yj t <— 3j y-) ^yJl y£A> \‘^ s t y° <S^ j-^ ^ 

^oaj fAy\ ^jJli y-Ajli a-* ^LJl o^fjU^ y> o!j 

J-^ O^i ^ J^Sv-JLj ^lS ^y?L>Jl c^3 jJl ^y ljj>- j 

*♦ 

t*Cj>-'yi y>7u LoJJ^P y^ J .^jLAL) Lo-S\j I 4^J>-I ^-o-J c?^ 3 

V* H 

oJJlj p-$Jljj!j J^.U^I J-ijLla^ ^1 U-'lj 

j-£wo 03 J ^y ^ »pAj> jjjj tS^j/jJl 

* 1 *^ 

kA^v-^j ^ I y 4 p ^^ww ^^ J ! ^ ^ LJ 1 1^ » 4-* a^JLj «k A-^wL^ L^vb^ ^ * * * *« ^ 


. j.~«,/? 3 jl J-L*^ • ^Jl (J J>- (^) 
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p 

^3 0 ^ Aj>- y 4jI <L*»Ij3 QaJwO JLib 
♦* 

51 j^\ Aj>k^a jj oJ>lpi ~i_*j 4.0. */3..sU H 5 L> 4ia.J ^<jjl 

^J! Jj>j } 26) h^ti\ ^ iysVl i^Jl J\ JUI Jby dJDij 

Alp ^ 1 oi ^utll j4-W C 4jl^ 

*•• ** •* 

jj^ JjJij <_p ^^JLp l,.M>ti« jlS jJ! 

0*S2<>_£jI «JuL>*jl iilXA c)li C dlh ^il 4iLs4?j . 43 J jXJ* a jjb C^Lwwa! 

j'frw O 4-t^^V>A»j I ^J»*P 4rfW*ta*J i L> I I t-1 ^ *■ 1 OtaXP ^ ^ ^ 

(*\ j_fc yA 43 J*j* ijl^a^L (JjSsj lM Oj^ t Ijbi 

cjLjj-^waJI *»lLL> {jj* l-j j ^ ij ol oL-o^U ,0->-'y! ^Laj 

•» 

U^pOj ^L> * 0 ^ I ^ n^ ~oJl OjlJ^-p'Vi ^_P ^Ji ^Xp ^ 

ASjp oJJl ^Jl OL>yVl ^2-*-> ol im S^ > ~ J-C-> J • A -*Z* ^ ^ ^UaJ c_^L>«jJ 


Ol 2001 pip j^o-3 jj / ^ylxJl ,jj ^3 jj-JLXxkJl JLaJI j^I wliJ 

1 M ** 

C~w— ( j-jj>- SJj>-lj 0 j-a C^-Ls4?ji JS aJ jL>tt-a j |jL>-l j 

(2-LJS jl . . . L>3VJ>- ^*_jjl ( j-*-L>- t_5^i W3U>- 

ciiilj J-L 4->x-s^lj ^*p 4 j jlj I 4y3> JJ j Jj>-I J 1 J&j L. A 1 . A .a 

f'^ s 4L>«JJ d^lp ^JaJla jJt+fr ^J 1 4UiljJl d4^!^L>e-oJl 

p p 

4^wwjJL 4.ijJ-A jj-o^ .0^>s-Ji c-3IJLaI ^^>-1 <y -^y Ji 

t^ 2 "*** ob <^4 l^>r_^/2.3 1 ^j| 


D. Humpherys, «Epigenetic Instability in ES Cells and Cloned Mice,» (26) 
Science , vol. 415 (2001), pp. 95-97. 

Narumi Ogonuki [et al.], «Early Death of Mice Cloned from Somatic (27) 
Cells, » Nature Genetics , vol. 30 (2002), pp. 253-254. 

Cibelli [et al.], «Somatic Cell Nuclear Transfer in Humans: Pronuclear (28) 
and Early Embryonic Developments pp. 25-30. 
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j\ aJjU^JI ^JUb ^ 

♦4 »* 


^iJl 4Jj>-Vl (1)} .‘U^w? C*>li ^ jJL 4 C^lj jJa->iw<»Jl 

4 /J^ (J^ ctiJ J-S" 0 y>C-*Aj A^>- ^- J ( J^>*^ > *-Jl 

«• *• 

.aJ y £> *-a LftjUai>“l (JljjN A^Jb j*& olx>eJl ^Jl ^Lflj 


LJ> j}\ J.& j*)Lp^! jli tOjL^JJ jj&I^JI a-s^jJ 1 ^ j 
♦* ^1 - »• 

Lg-Jl A-s-v^jJL) A-> oLljlS \ y> ^X-*j 

— <uJLa J l t y}\ JJP JjljJl Oj jJU L^jLsA>1 jJsl>- 0^^-^-*' 

«* * f. 

^ j a {^ ^ 4 ip^. tf i > ^i-XJl l.. ^ i» « /2 - > t^j AjlL-^^w<>w] ’I ^1 I 

jj iaii ^Ul ^j-fc jlj .i^wai ^-j^l ^^JlP La j^-P 

. ^U.Ja.P 4JL>«-a A*«JLj 0 1 ^-Jsl>- j»-£jLj>- ilU y 4 

P 

3 4... i tf. ■ <■■»■*> A.i Ls i ^ E— 1 ^ ^ 3 ^,) P'l»WW*>'^l ^Ul 

** 

a^jjlJI c^L-p^LJI ^ jJu ol t olijVl Jl 5 .^jlij Jjji 

£ * 

.i^ii*!, j ^ Ifl ) >^Xp5 La Lj 
iJljw\j>- <Lj > v t I 0 j-^-a**i l^vu! L>«o ><-0>* 

A*oL**jj ^Ll» o^LpN C* Itf > oLa^-^ 4 ^Ju>JL>c>o 5 •^S yA yS* 

(JLaj <o oJLo j */z i j JJ0> ® j-**-a-> U^J j-^j t *w^aj l^JJL 

* ^ f, 

^ 1^*C^V>VS>VA^VW^ L/3,^C^>> t_3 i ^ ». I Ifl A A>^ ^|^>.i2j • AS” 


^^tll Ul)jl>fcA jUa^o ^L wwju^^l I 

<Jjj>wj 4l)L^o^/I a1»IS A+lJb i o| 

4 * 

ol yJ ) AjLLl>c_^> CjLj Aj| .Aj j>?-> ^j-vS? ^_>o 

^ 4 A &y^A Aj aA^J>- A^Jli*- ol JJ olj . ( La jJU^A) J 

t-ajycdl JiVl (>^L; ^aJL; 

jLu)fl ^L/2 j I IjvA A-Ls>sJ| l)I .^1 ^jjl53l ^P oLJapl ^JUl 

H ** 

^Jl ^J C ^ c- 1 ’■ W . a 1 ^>*J| ^jl^Jl A*J ^_yi| 
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•* H 

cLjUj LpLL^I aJ L gJ*>U>~ ^jo ydl aj yb jj>J 

. aJj>- C-Jj y> 4 Sly 

j_& ^Ua .a (Jjlj . i_jLp Lsa» ^Jl5s_aXo o_*Jai jJ ill juT oL^Jl ol 

^ ^ylau^2^j ^JJx^vu ol yJl .^Lp J^Lj 2 j>«J 1 oiJ ! ^yLiy^ 
o jwi-p y>- ^ aJ y^SvJl <2iJj jLjlpI ySCowoJl yo 
4 jjI -LJLla j»*j .a*A>JI IgJUoJ oIpI j 5 jjlSL Lg4>-I y-l yj 
^IW^Ij ^ — -'1 « /? , *> -1 ^5" (JL>tJI l<0> 1 4_> y^>- 4_J>Ly_s 

C— ^i_yjl ^jjUa^JJ 4jwL«^w>xJi ^Ls.Lp’xJi ol aj <1)1 ^1 . { Jj\J^\ L yil^Jl 

- - ** •* * t- *>-p' 

l ^ : JjjJ tJuoLS" ^y>- yjlS* *UaP^/ 4 ,/? >^ Aj|j_J| 

f- . £ v <* 51 

0^ cSo 9- ' ■** *■«>»' jl) 4_o^b J* '-V.jj '-^jj *j'i jf- 

♦* *♦ 

jyC 4ijJ~J\ jU tJiJi .(^5 Jb~ ^Jl 5jlo_Jl U'iUJl 

P 

■> /? tf > j A -, ^> 1 1 yo |j_*jj c AjIxJI ^J| .2j_*_j y^>t_<>Jl <1)1 .JlLta k-ilAis- 
LJl j~y yy-j^l A ^ ^Jl L* j*)L>jJLw^ o!jJL>«_<5 j^/p Lop 
y« a!_>sOOo 4 4jy^Lo a*_L>*J| el yi>t_^Jl ooLo ^J-*-oJl o! . I 

4! -irjy 4_o^^JaJl 00 Lls^J I AjlyJl oJ y>- JujJ 4 y»-l ^3J_& L>- 1 

H 

. ( _ J ~o^*>Ul jJISoJU ^L->Jl jjj«-i*>Ul ^ ULp iaJjl Ji ^Loju^I 
** #* ** , 

4cl4L^y5AJl) jjISCj Lg_)l oAjJ-P 4_*_~Ip yo d)|j 

4 jJl yJl Aw\j»xJL^aj OwL>^p ol y^>- (o-^L>LjJI^ 

' M 

.^Uai-Vij LjUU; Iju 5b- J5 Ol lil iiU^»Jl 

V- y. 

erf' c J-^ ol -u5LJIj 4 ^ ^Lyc2j>- 1 liLofe Aaj 4 Lo& 

?4oLj>- 4 jIwU ^ 0^>t!o 

*• M « 

ULL^t ojj»S*J^oJl oMUJl k*iLL> ^ja I oLb>Jl oLi 4 Ijl$1aj 

** •« 

! ^>*Jl y^lSsJl aoJ ^*>A>ol 4 1 jjb yt> Lo£* 4 LLt3 ^J 

.aJj>J| 
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jOliJi Aj>t^o jj C aJILSIo 4^Jj>cJl 0 j_Sj> oNL>bJ| ^9 

jli t j_;LSUl cLU . 4_v2_v2-^^-^ 4 ^wL?“ Li'A-iajI JuJu>Jl 

iSl . J-*i J^-l Lk^S^-* lj* ^J^LJ! ^Lp 

*• H 

^^P ^_A CIjLo^JlJ! /^wwP LlLj-s/? I 


Jib Jj-J» *>\j pJj>t^w KJ^UaV) gJ la./? jj c Jjta 

J- 4 jL J>ju cJ5 Jj_jJL«_iI Lf^-^ (3!>U-^I tpL» 

** 

A_> <J j-JLoJl yS* ^jA j .aI. O jLlpL ^ JjJl jlSvji plJU^Jbd jj Jaj>sll 
vj ^Lx_oJlj JLo-ll ^ sl wLaS/ | jlvU^I <^1 ‘ejJLjl dU-i j \ Jj 

* ^ P 

c5^ o^H *u ^JJ jl Jjl*_l! jJ ^ .L§_j 

11a ,il-^L>. Sj»! p^-j Ji-wb Ab>Jj JJ Nl 

l g Ja JaJ ^Jl -uJJl L^i IjlJl J-P 

*♦ ** 

J 1932 pip (Aldous Huxley) ^JwJOt ^ jJlSI aJiJ^J JUJI 

j (Le Meilleur des mondes) pJl jjJI Jjil ajUS 

p 

! jjsxU JwLa ^Jj jl l)LwvoN1 

* f. 

^^.^3 t L^^*» v ^.ww*»v»' <3 A-*«vi *Aj (Jj jj 0 1 o- P^jJ ^ C A»Aj l . I 5 L- 0 . J t... <-P 0 ImaJ I b 1^ 

— " c- 

^ \ jA U j _ ^jp A>*_*~J _ jA jJlJJ Ja-*-> Aj y>- J 

c-f- _ e- vf* 

^ JwP pjal ^LJL 4 ^L_v2—> j 4^U” : AJbwP j ^JwbA ^1 jJ>- )i I kJj_A 

p 4 ~* A > \ l»jj cJ A-J Jl ^yp A^li^J lj J-P <>7>1^ 

o^*)! j .jP O'IpVI J-jcj A^wvj y>u Aj1v2j ^yS>z^^ 


0\ . <29) JU^ 




Ji>- s^ljl Jj t oJj-bJl <Lwo^>» Jl I ^_P Jl 

•A_l ^ xy.,,1 1 ^ 1 J 0 A»S* i ji ^ j to j^L L^J i 1 wbwl i 

a-wo jJi A^>JL!i» c^yii tLJJ j-jji 


Aldous Huxley, L£ ? Meilleur des mondes (Paris: Pocket, 2002). (29) 

.(1932 a » Wll^ 
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J-UJ JU, JJS, .1997 J, J/bL ~J 22 J ^UJl 1^ ^ 

P * 

C ^ l l ^ > - /> -^' * /3 . ^ 1 J m Jj ^_X>J I I ^** ^ W_^.«wVAj X 'jj l Jy)&S> ~ C ^jiJ^j^ 

A j\ jLwoNl ol j_S"j jL^vJ^M i^jJl>- JwL^ 3 jl (^LLwo ^LaL-wA 

\jaj>eji ^Jj-yaJl cj iLi>)/l J j5 yj jJi ^Jp oLLvAjJ 

jj -1998 r U /^UJl jj-iLS" 12 ^j-^a ^ j_JLv. l l ^LvwL.Lv*)N 1 

(National Bioethics Advisory ^ J\ tSJ >uJ 3i oL'lJ j Jl 

** 

^AJl j AjJAAI olj j_kiJl oJ-o LjlJUj y* ^AJl Commission) 
** ♦* ** 

A y>- j _j \ jJ jlJLs^U <. jyu-AA jJ! <lAp c_$ jLL) 

cA jJwwd £ jLaJ ^LvvJsJO^l jJa_>=_) j ^ jIS ^l_s^ jjj ^ jLlJI 

^v^wAj S^lpl 7 j5C>vJJ < — btaj l ( ^j^j^_)^5\Jl Jjjjis> yp wbvL>?_vU iLli 
^-s^ 2 _> JlJL>Jl IJ_£j ^A AAJb jJa_>tJl 

oLjALAI ^vLaJ Al JjJA ^ jULj yJ aJ L yg_3 y>-l y>* 

cAjI jJLlIj I Ab^AA jj . pL,<g tfll ^ISAAj yA yA yjLo 4_s^l>oj 

p ** p 

pip (Azilomar) jLojJLjl jl . Lww^ ^ ) 

|jw*_> jJlo UIjj A*l*_<AI Lj-lSAJI Ajl^cuA ^ja bij^o jj>- ^AJl 1975 

p f. ^ 

y>-ly>Jl jl !plp j-b^l j-^LLv^_) *J JL» <j£l ^^Ap j_fcj -lj-J>“ 

oJ jL>- a Lwv) ji ^y .4L3jpo 0_s^5 oh bj?A 4_o j_>IaJ 1 j 4_v3*!>\_>-b/l 

•* *♦ 

plSAJil <l*j j-wvJl A jJb>Al c_Aj>j jl j\J o j-AI o>JJ|)) 

fr f- P 

0 L 4 AI LL b LA-I j ' bl 1 J->-l jl JLo . oL>^3 0 J_j vL>- J5LJO JLj J->- JLLp 

^LwJl ^Jl_ al>c_ 1 JI AAA ^jA j AlbJ aj jLl<AI 

•cP'L JLIj LL*j L«-> J-L ol J-j .oJjOjJi O LlAJI 

^3 o>jAJ1 o>AJ|w 4 , 4_<JL>*_<dl obLioj/l AliJ *\jjj 

A_ x _v»> I ^ 0 ^ 4i^c_<LLwa j_v^Caj 0^ j_) t_)l t ^3 j_^«_^ l_w_)j3 

— ■ " p 

^jL^j AAlij jr°J <-jbAJj/l 

. <cp V 
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iJL>- IjjSJuJI y^\ o\ 

*• 

j! jji *ljj i yu^ ^Ij-aJl b\ ol,l>-^l iiU^ 

l Ja jJLa -<a- i)l t . la t <1 A ■ . la tj (j ^jlJLjl . LaJUa^a <b 

<jl j^- > - y oj ;rj' t5* J-i'-i* 

C-J_j.il jbjSjj e-ljjJl ^jJl ^j-^-jJL ^^>W5 

.^UxJi ^ j~» js^jj o! ^yui; p U jjj .jSJcli 

•* «♦ 

f- £, 

^ »-XJ ' ^^1 4 2^^-aaJ b j ^ , 1 Lj i ^-a-^NjJ»a3| (_) 4 

4-£>- ^ya . C^3 jJl ^^LdlJlj JL?^*JLoo^/| Oi^o jl JL>- 

! ^UajJl ^xJ ! 4 _aj^jL>«J1 j_*J! y 2 -*-* .iJLla jU c ^ ^i*-! 

o>i 4 ^ Jl&i^ji j 4 <u»*_> ^.jlxJ! <Cw*5LoJi 
ciiij j! .. . j-olxJl oIpUj>J oUlJI oLU j^.A,/g 1 1 j 4 <toL*Jl 

ojJLp! jJ-aIoj 4 1994 j»Lp L^-a-Lp c^j ^ «✓? xJ 1 ^^xJl ^-51 

wL^j L^IjwL^jj L^-i*j>-l yn ^ja x> V <1)15 4^»ll <c~5ldl L^-xp 
^^* 5*- ^i5! L^jc^-I^o ^j5\J . ^Iji^l^I)) ja <u\ y^ 

j y ^JUl 4 j-dwJi ^La-wJJL^o'VI <1)1 diUS £|---'- J J .j-^-Ij o! y-*A 

o j_>La 3I *51 o jJaj>- ^jo 4 1997 ^»Lp j^o 15 ^Ju^*Xu 

<>J -2004 f U IJ\ 6 ^ 4-wO-^v ^Jl oJj j->cJl 

^j_p 4j^xUl lj*)Aj>tJl oLjoij <jli 4 vJiJ^ yA ySLj^] 

oAxkJ 4^o| j.*& > Aa^>tl\a CX-w-Aj 4 y* l g A P C_3 b OwL^->s^ 4j j-aXo 

((Jljj^j) Ool5 (j^ 5 ^ 4 4IU3 y tol y*A 

*• 

UL^S\ UyuS]\ y ^1 j£i .U5U L^UJI dUU 

Jj^ o#-l ^U jI oJj*Aj>- j-s^^Xp ^w<m5j ^i.3j ** <J ^Ai>~ ‘C L "’ 

o!jl>«x-woJ J^o 4 2003 j*Ip jjIxj /<, l 5® <j* 

^JuLfl) 1 ^xll wLa^? 

L^pJLp JLiOj^J! ja.O.A.1 1 Oa>I^ A^oJjd>rJl dill-) ^^vwaaPxJ A_oJ ^J>“ 

JU^S 1 ! jj>^Jl ja L>Lp j-^-p ^1 ol 
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yi 

j-<J! ^JL.bJ! j t >i^UiJ v~JL aJLiJI 

^ joLjjJl JUd LgJ ^LwJ^/1 £^jjJl dJUU .jJj^JI 

^i / 2 .* >- E-*i»vA I • J A*N*<«A> 

*» f. 

^ y j toli i I ^ L yt^u ^ Nl J^U jl dilS JP ^.J .i^LJl ^U>JI 

p 

<->1 tlr^^ j-* Lo-^) ^jL>Jl ^ p- ^ « «o». ) I ^ ^ ' 

£, yL 

^-L^p J**jULp J^jIj <jl^J jS^ I jJb>-jlj 

JaL* +Jl}\ j 5 jjC Jl C^Lpljj 4JL> j-* 1 ^3Ls^|_ <JpLpj 

«♦ t* 

(a^JjJ C-ww^J Aj^IaS^ ^JJ(j) jj .jl jJjJl ^ .^Ip ^ ^ 1 tf.lt ^^aJj 

<il^>Jl pIjT j*— li _ r *-v»l jl ^Jl j*Sl\ <j 

~L>Jl j UIp) jlx^oJl j-Lta ^3 o j ^>Ji c-ljl j 

^ a_>jJL]| Ja_*_j2-Jl oLpL>-^- j-uj (^ la i >cjJl JLLp 

♦» •» 

■ijJl Ailpl y>A J .LgJ ^Jl A^oL^-Sh A^jjJl oLpI^ 

p 

jl ,j-° (vi-jJj) ^A^Ji Jl iJCjx_o_]L> J jp*,<3.J>E-^J I A_*_tUa t_5"^ {JT* - * 

•* •* 4 * 

dLL" <* — sj2j>- jJ (_£ j-JLJi £j-^l -W? a^j ^ j^i^J <joJj>*Jl JUo)|| 
sL^LLoJl Jj^-3 .j> jJi>J! *\jj Lo-^3 jjS/l Xo jJ^ s )l\ AJaJlJl 

*4 

p p p 

I jj <,/? p ) ft j]&j>~ t L^_I_>w\j>-| 

** *• •* 

dUS jiJ .1999 jUd)Jl jJj_JI dl ..-.-w^l J-wJaJ 

*\ +0 p^l JjjJi { j^-^ 0^-p| C-JLAJ L* l)Lp ^ ,la..>cJl 


.l^>o ^Uaj ^3 A»^P ^Jl ^p. la^Jl Lollaj^j A^oLpJj 

U-_^J>_j jJlS’I £_j>jJl jJL. j»J t«Jj*wL«Jl oLj/jJl ,_yi j 

p 

(National Bioethics Advisory jl ^-PjJl ^^Lp j .aJ^UJI i^Ul 
J jl ^_j 1997 ^Lp JC-4 ^JUa jJ jl»5 Commission) 

iM 

cilJ^ j j-)li Lj ^ 

j/l jli t ^JbJl ^Jl v-Aj) O^L>- 

jl j3 c Lo jjli J_*_JL***^> /^5o jj jp*Ji 
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y yo aAjIa ol jj jj j~-i jl yd I dA-ta dl <. ,*_9l Jl ^y .^y LLI 

** *~r - ♦* *» 

a^j>- yo ( ^L-vJjo L ^LaJI aj y>- Jo j) a_o yjJ I o>L> j^tJl yp ^lijdl 

y.ia j J_>-dU byjfelodl oIpL*-JI yo y y>- I A^_y yo j 

jl l$J-P 4 jN_j Ji' jli t^ljAJ jly -J—! JOdl yoJLJduJl 

♦♦ 

AjMj yo JaA3 OL'ilj ol dAb yP ^J>*Jj . J-»*OlO J Jj 

y dl ^Jl t dJ ydl ^LdJoMl LAS' j\ toy- dojj (j yli ^Jp Ooyo? 
/A?Lb y (Cloning Prohibition Act) jLooMl Ji^ djli jl yl 

d- yj cd' '-r-^ i>* 2003 y y)j^> 

. jJ ydl JdwjjoMJ LoylS 

djjJl ioJAo ,y Lois' ULJlj Lvj y dlA <. Jjdll Jy-odl Jpj 

** *• 

OwL>tA<d! oMl A^dbod 2002 |»tp ,*- o j ^y5 Ab ydtw<dl Lo-^jlJ I da-o .^y 

dAb y JjjJl yd> Jl jli cb>Jl * yd j .Jy y> Jy Jl ojpjJL 
•* ** > — *• 

* 

y^oydlj <. Aa+pJi U ^ y>c-A t Jj dy/ 7 JJ LddLo ySC J 03 Jl 

ysMl <CoJgL^o ^Jl bd?r_o AAddl dolpj) .Ao>cj3y y J ^»yJl lb& ^Jj 
aJjL>*_j 3 J_J yo> 2004 ^»Lp yy_S*l /d/Ml yo j_do do od>*d<dl 

Hi 

jJ ydl ^LddoMJ JoldJl f'LvAsVi y j^p'Cjs yo J_ood | ^Jp d y /2 - > d I 
dyLS ^y oldlidl dU t dAJ.i £->3 . 4 A-l— J I Aoy>dl jtool yy^ 

diod JJo djjAJ djj Jl Ml J 2004 (.Ip ^o~y /d /Ml 

. L»ik>.^ L*j y^o yy dl y 

♦* 

^ £°> yjjl (i y>dl yj ISdl Ajk^Jp o J z>- Aod dLdMl dl 

f. c. * ^ 

didd 4 lo - ^ ,a dl -t^o ^y^oJo .aJ-o^p JLpI ^ y y>3 d-o^o bJ-P 

^y»?to dJU^ y5d . Aj ^j^?ld*dl Aj y^-> ^Ap I g ^ ■.*»-! dl JLpI yJl 

JlpIjaJI y^ SJL>- Jl dJdd tydb^-'Ml yp Jajdl Jlp y Jp J l 
~~ ►* 

J5I aA?Ls^j j\ c aj jjl aaJaJI ^»l y>“l y 7 yj y^l y^d^Ml 

oL>Jl d J/ J2>tdl y AA>-dUl />*! ydl y^j L<>-yj . A*Ja J l j»l y^l 

^ ** 

.jJldL A-o L^vO ) ^^P AAj C»S I ««d jod I dl I d tiyul 
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4 » «+ ## 

W>!» 

•* 

J ^-LS^ *— c5^ A-*-P^_Jl O jJX-J wLi C ^jLiL^v-AJ j 

*• *• 1 M 

* 

.pJUJl ^LJc^^L N j-%3 t U> (. ^LwvJjlw*»*>U 

c~L^~ J-^LSj Jj ji Uj^l ^bJl j! t^ljJl ^ 

4j ^Jj>«Jl O^o ^Jl olpl ^9 4-jJjJl v^LLL ^IwL>«JwjI <Lu1^oL> ^>»Uj5xJl ^Lp 

ALs^Lk*Jl ^j, ^?\ j-^Ni a^p.*L>- ^-Luj Cy° 

a^jJL> j^JaJ (J ^ ‘jl> oLa^j cJjl j+~-> 1 2004 ^*Lp i^j .aJLs^-*JI 

^jl A^lillJ! ciilj . oL^oNl *'-LLIj Aj>c-a ^-Jl oLpj 
»♦ 

^ ^Ti ‘■i£s&\ JSL-j ^ ^yr^UJl 

4l^-wv»J O^LvP ) ^y>“*)Lp •*— ^'“^-^ iS-J .JJLJIj ^g^wwwJ 0^ 

•* •* ** ^ 

ajj Lj& *)! j .(a— <JL*J l AiJJl ^9 LJl>- £*>>1 J 

aJL^J! ol .<j!>Li>^l La a-JuiJ *LL?-I j4 i>* 

«* 

* £ P 

ijj; 4 ^Sp>I cJLLJl ^j-aLw^ C A_9^ A-n>»I ^ t_5^ aJ^L^m-o 

•• M 

l u^s-i » — j. i ",>*j ^ja kk 

tsj iAj Jl Jb~ ^1 J> M iLJfcJl dUL* t*SI^I ^ 

L^rr^ Lk^! cdiSi £«j 

/^T 16 ^_9 oj-j>cJl ^JJl jij_dJl wL-*_j 1 1 *xSs-jt j *.\j^xS Oj j^j>tJI 

M ** 

^L»»aJI ^^3 A-oliaj jJl a^oUJI a^c-m^JI jj-Lo 2000 j»lp ^^.la.^pl 

j_^---o A^jLj o-*ws>j ^L^vjjL^'yi J y>- oUj! 

** *• - 

JjVl .\j-~S LjIj-LP lj : g A-^J-J A-4-w>w^ 

5j>Lp ^JwMal>cJi ^AfLkJVl o| jJJl ^Lw^jl^^U 

L)L^ t IkA^-A^ jjJ JiJl J jJ <> j-^ 


Hwang, «Evidence of a Pluripotent Human Embryonic Stem Cell Line (30) 
Derived from a Cloned Blastocyst». 
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^*Ap^M 1 2004 j»Lp <3^ j *^1 ^ jOO ^xJl ^>^31 

(^j^SsJl C,< 3 . >r .* /3 . 1 ' ^3 CT^" L “'^*^.J “ cj* _pLJl ^LwOJw>*AJ J-^3J L^jI ^^Ip 

l) 1 ^1 - A-wo-L*Jl olo jJucJl a^JL*-* jS\ 433 ^1p olx^oJl 

*• *» 

^^-P^/l ^JljL»>»^ Aj>-L>- td)l ^0-*-l_l la -o. ll t Lla (_£ jj 

cilli £* ^JIp ^! J jlu^j j jS li! pJjL* j ^ ^53! 

^ p p 

jJj oL© j_L*_<Jl <lo^L > tj I Jo! j «2? 7 Looj t j^S 1 <uo ^ ^->0> op 

» P'La ^? p*S*i ^pP pS" L2*-<>J 1 ^ <3 > 


/2_*_J 


(jjJ ^L^jjo-w'y 1 ^-0 _j <*z..+., * j>~ ^ c ^*>1 jjo>- L) ^_L*JI (w^l j-j 

^-^oJl Op t £-Lo*Ap p 0 j^JO> AjIjLL? 4-^yflJ ^p 2 -* ^-*-^1 Jj) ^"■o >cJl 

If 

^3 JJcJp jJ j^JI 1 4pI j«o q^s ^ ^oJ 1 

^ p 

.JjpJI ^p IOaj oJ.'yi ^yfe L*i ^j^jj ti 

*• 

U-° ,Ji yr^ y’y-t lixO 1 J^ 1 J 

Ijl .tf : i~\ (ES) L *>U- : oj-JLr-^' U2UI ^j) L^Jl^JI L*>UJl 

*• 

JlJLi^l {y> ( v r SPj dJ tU Jl>- ^1 Sj^wo ((Embryonic Stem Cells) J 

3 j-Ja->- ^p>l ^>L ^ aj>JL*^j Sj-^UJl *1 

.1jl>- ^»U jJj^JI ^Lojo^I ^p JjVl dJUS 0 ) .p 

c -0-5" LJL) ^vJ j-> oo'A-t J_*j (O^ J j3aj>- ^3 oLsj>- 2r° ^ j! j-d 

*• 

px) C —i AlwO-cO ^jA ^JJl 23iOj ^j-p J-L/2J 

pp->*Jl 4^?lj pi 4>t>J jpl ®^lpl P*Aj j-pl ^J^OO <UOO i^«.P *A3 1 

0»^>J O Lwj AOs^Jlj cOjIjoJI ^Ojjj 0 } ^^>tJl ^jL>- 

^JlxJLj a^e-aO’CJI j-p p^ijNl A^p^Jl ^j_p ^LJco^'yij tjoljjwwo 

( ^*Ai>--'^ 1 JlJL>Jl Op t <jL>cJl oJl* ^3 j o!o^>oowL 

•* M 

J x ^i OpA^j lil J-Lco y jSi\ oi .UL^ 

♦* 

^01 cr^ oj-Lj- 5jj_^. ^ 

4j| ( _ ? l-f' ij^^! ij^H i ~- a ;^' > ^ 
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£ 4* 

$ aa^Js? ioL>cjVi »^lLL j*j\ o! 1 tal 

,( < W 3 y*) 6 ^LwJj Jc>-I t J^-vjl 2 iX^I il j$\ ^s^j ^Lol ^9 A^P ^Jl 
<w&Lx>tj A_jJtljl UL& t A* 3 *}Li>- Vl J A^*_l_*Jl oLL?jjjJl x ^3 (j^'J 

£^-> : Lg_~^J gyvi J-^lj-^Jl <jl .(11 J 2 nJJD Jj>- ^Jl 

^3 IgJUol pJo pJ tLgJLPljj j»Jo l^V^-ll <j^t>jr* cT° 

w p 

.A_*jLo_n 3 J-A>x. j j 51 jjJl A^wJ_P Aj > x_v^lj yS* Aj jJL>! A */? ^ 

t aJj>- j^Jl ( 2 J-L> L y> J .(a*Jj>- AjLo) L ,A ±.AA 1 I 4 > i Jr*- 

— 

ijr* L)l J-r* £jJ-* A^s-pJ-^Jl L^UnJl 

OJj>t^w<Jl ij\ ,L*>L>tJl ^Uaisl Ajja ^jjl y2j yj>\ Aj>Jt*jJ 

yS' ^vwJj l^wP^^Lj ^j_P LaXj wL 9 A_)l L< 1 w) 


Lo L_A 



• •*» ■•*>■ J 2 . 


^ <— ®_? _r^" cr^' f-~-^' J[ 

La j 3 j ^xJl lJj jiaJl Jl^j>^o oV d-U -ii LojIj .oL^JL A-wisj ijl 

£ j U>- a_)^I ^ j>~ A-^Lw 0 Li_j 3 aJL>c_> JgLi 2 j L>- V Lj Jl 5 LJJ ^c_ow w^ ^_>x_<*_jl 


^-JLp ^J-*j2j2j oL^ *Us_Ju aJL>- ^3 (j yJ 3 -* I ul . jjl yJl 

l.iJj>x_^ SL>Jl *Ua_pJ ^3 SJ—?- jJl aJu^ jJI jjj . A_^P LJa-s3> V I *l^Vl 

s* p _, 

^j_^j Ip^Xj^ .ax-s^L^ ^1 ^9 L^_pjj coLpI o^-^- > *33 LiV^c-ll ci-LLii 

^Lp p-IaxpI ^^ w,> c3^^" ^I^xlpVI 0 L 9 c A,lj..>cJJ I diL 

^Jlp j-oVI oj_>^jV c ^wp'V-xJl JVLi- .a-JL^JI oL«>' 

^ J-XA O L>g-i-la >a <L_>Lj 0 } . A^wwAj li 

A^U ^rr-VLp ^ yJ ^ t (Henri Atlan) j^l 

! (J ^aIj C ^>sJl ^-wvJ>cJl A^P Liav? 1 Aj jJj>- Cl^L^-tAx; LoU>j 

^ I ^9 wX>- Jj V i I 4 ^j2J>tj3 £_x12_a/2jJ <i-» ^ L>- ^A A_Lv£> L>xJ 1 A-Jj>tJ I J|» 

. ^((oLjwUJl yOL>cj> Lo ^9 c AjCsJaJl p-J^>“ 


H. Atlan, «De La Biologie a Pethiquc. 2. Le Clonage therapeutique,» (31) 
Medecine sciences, vol. 18 (2002), pp. 635-638. 
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dULjs. jiL jJ t^pjLJl oU“)Ul v±LL" J*>U- (,«JljJl ^ 

sL^ [ J k 5' Ajlj-J ^_a> jxJl ol^ ol .^-^1 j 

J-=H dr” ^LjUaJI Oi 0~~^ JiS/l ( _ s ic-) 

4-X>sJl oi^J ^^>»Jl ' ^jL>- OjLvP^l]l jts t j^ A > 

^WjJjP 4j>*_*^?Lj I ^3 ^..Jaj>oJlj aX>-wL.<>JI O^wOwoJl j-LL> 

^t_lp aOj£j jjXo ^oVl Oj .jjl5cJl c-Lv^w^xj aX/? L^J ol 

dr 4 •»'>* ^w*^> «aUj OS *-*-^J 4-0 5 dr 4 lSO^" 4 0^' 

^iL<»^5s-j| ^Jl LoIJLLj ^sJuLi 4_ojLxJl <o^LsjL>x_>>j oi^L-Jl jLs t ^ y*~\ 

»♦ 

XtAXJl o3L*jl-X ^J*p jJlXjl wLsd>- Jl Ji^oXl oj^-II jr-ojl 

Ju >- jj Jj ^I^>«JUa/I J>-l y* 4>OLO»Jl XJboaJl o^A^JuJl 

LjL>JJ ^>Jl ^jL>- q-p LJ a^? I Vj jJjl y 

,^3j) . O^AjCLoJI 4»<JL*jiJ| (Jl y^A ^J_P O^-^a ol yi ^^Lq^SsjI ^SXI 

++ ** 

j-^ j\-P (^JjjJl jXJl J*A2_3 (J^JJj-viJl jj-' 0 ^«-*-oJl lj-A 

Jauv^Jlj t ( Jj*^M aJL>xJI ^y k_30jl ol t*o-> c jJj_<*Jl I 

.L^UJL ^jUl ^*>XSl Ulj ^ j^XI 

^jJ yr^ y c>j_J' J^Jl ^jUoJ yyj ^ Jl 

p, 

diL j^X.J ^3 XL<0->e-/a jlkp-l ^*3l Jl ^3 Ju>- .A-^&ij) C« *.v>^ 1 jLwu^M 

f. y. 

4_oJXJl jXLo ^y ^oJL> JS" ol ^y^ osL^ a^>*j>- <JJo • < s-~J2-xJl 

Ut 

c t-5^ * , A^^^ y wX>j 1 8 J- 4 -^ 





Oo^ U-aIju^I ^L-iJl aJ^L>^_^ 3 to ^SLJ! 

^ V- 

0 X 0 4j>xJ>tJl cilij ojj j^ol y ^ y-")!\ y* <L) yy 0 -^^*-^ 

c f, V- v- 

^_g_op /^-LpI ( dj_j j-3»-l (J L-a_X=* 1 ^1 c- < 2 _j| ol Lo-j jLg_o ol 

^ p. p. 

.^Ja^>tJl lIJJ^ L«L>J ^ip-Oj ol ^jjlXl oU j_0 ^jLww*> 

^L^ojlc*jI Jl lj^/2j ol o^Jv-Sl o^ 5 * - oO^^Owj jI-v^sj! o| 

vf 

j| * 0 0-^1 j).la->e-j j/ 1 ^0_Xo 'V J Lp OwLpLwv^ Oo^ oJ^o 

4_> ^jl X*^2-> ^_) ^1 J_>cI_*>j| Lyiaj I ^JjLwv^) 4_OXxJl jXlj jl (_5^ '^ J l-^l 4_>cJ>rJl 
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c2->L)Lsa> J-p L +r*’ y l> t o coLJl tli-L) ^1 _p cJ j) . ■* /?■ . 

O* U^ij 9 ** ■ X *-‘. p-f^t.y. j^P g 
(1) ^-Sv> oi A-u jy$ jjb Aj>«Jl-*-o-> aLaJI cLi_L>^a A»v?L)i 

^ia-Jaj>e_j ^*_o«**> jj you <J^j A_>cJ L*_<iJ 1 dlL < GL *gj c l ^ 1 « 4 i 

** *t •* 

•b> ‘r (1)1 0 ^J> d-*JL>tj oi ^ oUJbcJl cULL o| * (^ 

Ort>U oUi g Jl ^>J gjgJ' J^> ol UuJ 

*• 

C-jLs<?jL*J| L? <2^1 Jj>sJL^l *UL>5_4 ^ ^ 4^oL& 

gJl JjjJl Jt illJUl Uilg^ 0 gCi- ^ij^k]l ot .^Ikllj 

M •♦ 

oLLi 4ggi oUsujj ^p _gu» Lju «^gu» ^_gj ig. 


ik-l 


jh 




cr" 


.lj _ji 4 g>-jji oi ./? j ->cj, 


p 

Lo ^3 t JaJj^ ^JlSwu 0j>“^j aJI a^3 <JIJj>- ^ i-^®0 .olSC-oJi 

♦♦ 

a_$s_^_o (. ggULoJU a2^_*_o Oo! Ja>oo^iI ^y^ y* 1 gJaJjjJl dU-j 

A_GL*JL> AjL^jJI l_LA yLxJL) y>')l\j ,a1^ jS AOwfioJl dJ-L> ^I0 j>cJOa>I 

.^UlAlll OJJu y y^J A^oJl A^ol^Jl 0,»ke>- jJl A^3*^L>' S y! 

^■oLw ^lp AOJcll dllj yy&l) L? i (j- 4 *L>*L*Ji d|j 

p, ^ £, 

g ■ lap- .2>l frLs-Ji Lip-V jiUjJl L«l j~>~ 

gig A^j\^a\ ^^jjp tjipo (_gijj 1 2001 ^Lp gg /oL^o .ol^ni 

% ^ Is^Uaji d\ yi\ ^oJ g_^ l,*^ 




^-M ■» <4 A *t 


y-*^ 


0 J ii ol jlo . (32) g^pU guj ^jg js: 


(jl . ^3 ^Lw4P 5^>-J l _5^} 4J^jL2i| 


T. Wakayama [et al.], differentiation of Embryonic Stem Cell Lines (32) 
Generated from Adult Somatic Cells by Nuclear Transfer,)) Science , vol. 292 
(2001), pp. 740-743. 

W. M. Rideou [et al.], «Correction of a Genetic Defect by Nuclear (33) 
Transplantation and Combined Cell and Gene Therapy.)) Cell, vol. 109 (2002), pp. 
17-27.' 
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wLlp Ljujj Lg. 4*vPx-oi I JLLIj 

0 ^ 7t-s<sL)l tl 4 _JLajJJ j^Lo y>*-> ^J-P j t ^pLlo 

0} • ^ 4 «/3j j*oJU O^ j-LaJl L)^>- Lg-sA3 I j 4j>dL**<jJl ji jjJljl 

^ C P^Aj>0 o~w^J lIHj aj>- jj ^Jl sJIjLJ'V I 

•* •* 

.iJp Jj>-jj J\y ^ j . 4 ^»JjL<>J1 ^ys^xj La 4 w3L3LLo ^cjLo j_*Io |t_> i 

jLioVl '^rT" wb*y ^iJi J^LjJl ya 

•• 

iJ^L- Jjl JLp Jj-^JI jU tdLJi *A .jL^Nl ^Lp j~kJl J\ 

* 

1^»-L>tj 4 jI^ Jj>- ^3 ^j_p 4 _^p J j>tJl L*>UJl 

4«<3^U-bU V’jJaJl ^JUI» LJy ^ oyi Jjj Aj-S 

*♦ 

L^jI-s^ 2 -P 1 <U*Jlp jL> t (J ^*v<»»*Jl ^Lwwfljjli ^jA y& jJl J) 

n 

^Lp Sj ^ 3 jJltaj ajJixJI cLUjo ^L-~Ji j 

.(1994 ^»Ip ^j-ul y 4^j>-l y j eo 2001 

r- j_s^ j-> C^ai I ^LwwJJ^i'Vl jl wL>«-j L^-> ^_3 ^^3 

UilU O^J 2004 ftp iijjJ^Jl J^bU S^Vl ^1 ji)l 

^ P P 

0 i»Ao A»<3 ^^.wsJ ^^4 ^ * A9 j*vJ I i^J I ^-/ 0 I I y^j^i 

t «4J jjJl jj ^aj Ji* j jjLaU aajLsaJI jjjLaJI oV c U 

t aJ| j_jl» jJ L^jI Lj| ^ c^ljLsi^JJ ^jLjJ ^J l y^ y& j\ 

# p 

^~yJ>\ J-A ^kljL>TLA jLi t tiJJi ^J| AiLs^J .L 0 L 4 J I L^Jl L°}j 

. A^aJcS 1 i2li_) <J y>- lj_»l C-jjIaJLi jj ]| aJwL*-oJI ^j.^> - ] i 

1994 ^>Lp 4 _>s_^vO ji CU_aJ>- .j j-laJLU j-P j-A (2-U^ o j_jULilj 

^j_p ALJjLJl aJs-^-VLj ^jIjJI J^LAij>-'yi 

^5 2004 ^Lp c(PMA) ^^kll ^UJ^I 

oli t ^>*1 a^j>- (j-^j .aJwJc>J1 4^pJj>JI L*)VptJI J jj>- ^jJl>J 


Robert P. Lanza [et al.], «Generation of Histocompatible Tissues Using (34) 
Nuclear Transplantation, » Nature Biotechnology , vol. 20 (2002), pp. 689-696. 
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.ol 


^wLo ^_Lp jj* ^-Lp Ja_9L>- 


<-JL 


^Jl 



^5 £C>JL<Ji l0~« 4-Slj>- ^0 (3 jL*JLj Jk L>Jl clU^ <1)1 ^1 ojLi^l ^*Ouj 

J1jl>JI J5 jl coLIp Jl^I ^o>- oiJb*cu*l 

^1 ^-*-9 ■>>*,/•? >oJl ^Lw*_> ( 0 O^S" oj, A3 j-*~<J ^ 2 >IS 

*l£00^ ^JlCJI j *P A^oijj) A>*>> 0^Lp| ^Lul ^*0*/? 




, z^}\ ( \Ji i oii 4 j -jji i^uii u^uji 

M 

^lji>oo-l jjfc Li^_*j j-^I JSCoj ^JJl J 0 w 0 >xJl ol 

ol0o5! ol5 olj .oljlouJl J> o^LJl a~^>JI ^pJo>J| U^UJl 


(35) 


colOoL<oil ^3 OoJj>- 03 SjLaJI (_^oJ <LjwO>tJl L*)\0tJl 

opO>J! L^UJI JJljt «S 1995 /»Lp J, CU c^iUl jyiJl 

A^vj2j Jj jJlJl oli t COl 0 O*)\j W ^* J 0 * COLa^-j jAJ CJwJj>cJl 

p ^ 

Aa^>-*Ap CoL*» 9 ^Lol Jj jJaJl L>*u li Aj jOO <loo O- 4_^pO_>- L> (Jj-P 

U5j .ooi 1 $_lp JJU N (37) oS*>lO JjL^> \^J ooNl UJL 

^L>c_j| jjt ^^_v 2 _> 2 ^Jl oli ~*~ I *JJ y Ji i* A i A n 3 l*—* 

»» ^ I - 

A_>- ^J>c_^_oJ I ^ I ^>Jl Aj j^>\ ^i_P C0->o COlj03 0JJjCa-> 

^ill t^ooxJl aJLaa^o (. L-sAj I l caj .(12 ( Ji52oJl) L^jIj')/ aJLLvvJI 

p “' 

j-^5sj2cJ| .oOjJ_>tJl 4 -JJLl)! ^3 o A_ a-JjI i aJLL*-* 0003 Lo 

*4 • * 

oLJ^/l O^xjj t^Mi-S/l ^ocJl ^ ^J\ 


M. J. Evans and M. H. Kaufman, «Establishment in Culture of (35) 
Pluripotential Cells from Mouse Embryos, » Nature, vol. 292 (1981), pp. 154-156. 

J. A. Thomson [et al.], « I solution of a Primate Embryonic Stem Cell (36) 
Line,» Proceedings of the National Academy of the United States of America , vol. 
92 (1995), pp. 7844 -7848. 

J. A. Thomson [et ah], «Embryonic Stem Cell Lines Derived from (37) 
Human Blastocysts, » Science , vol. 282 (1998), pp. 1 145-1 147. 
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d)Li 4 > l_J 0 jJ* J . L$-J libo J _*_j J_*_> ^_J £A 4_«*_i2_> 

ja \ j^S ojLk; dUb ^Ap Sy ^ydl iJjjUJl oLU-Vl 

*♦ 

^>JI 2-lu-Jl J\ JKJl *US>I ^ ,>T J\ aL 
** ♦♦ - ♦» 

! Lmvo Ala^^j o y& 1998 ^Lp L& ^xil o\ 

<j| . J^UJl j-^1 c^li 4.^jwj^>cJl a^pj_>cJI L*>UJi (j ^i>-LJl (J jJjJ 

u jJL»l ^1 i jj?y>xJ d)l ^^Jlp <Lwpjj>- L^L>o lil_ ^jJwjCo j-o'yi 

** *♦ 

p p 

A1 dn - ! bis t dlii 

pL^>-S/1 ^*-J Lp ^_9 ^JL*Jl vJA^-LJl (^-p'lAj i^iLLi>“j 

,<\_J^Ljl>'1 ^L^2_pV ^p LJa-yg* 1 JjbJ>- oil j! ilAAL iili 4_i j-UJl 

#♦ *♦ 

L^IwL^jLwoI ^-b>- 'A—** j\ ,UpI ^*Lo| Lyc^j I bwA i ^-*^2 jl<>J I 

4 ^ ! o j r ^ y*^ < -^*^*“ ^Jl j j-*/? all C->N L>- 

♦* M M 

4_L$bL<Ji <jj . . . aJUJI I t aj ^jj ?\ I t jz ji-JUl j j^gjj}\ 

oJjLsJI <U>-Ja.P b^Sb d)l ^)Jl Cj^/^LwvJI bi-L> ^yJis>^ ^3 ^ 

• * 9» 

oli Lbl>s ^3 J~bL t (^JaJJ 

Jj^l j_« J-ba->J ^ ( jfc b^UJl dJJj jl 

^3 4—« „ «,<o >cjJl jl ^Jw^j>tJl k—sL^j I oL>-Lj Li^Aiijl ci^_>^_Jl cjLLp 

*r 

Jj>-jj J-^j Lg-Jl 4^vjJbj 4 OwLIpx^j i aA > uj c 
4(l)LwjNl »wj2j jl ^ c>jLw*jIj 4_>-j ^ ia^Jl aJLwvw^JI (jl . 4^1 ^.aJLi 

9* 

& P 

^Jjfc .4j ^Jljl oL^Jl (j 4 -_j4j j-*-j 1 j*S>- 1 J 4 4jL^>- ^^_j2j J-*-> J 

yL^j ^ (*' o'— 

J-r' tlr 4 t^Sn 1 _ s 1p J^jJI ^-<h; J- 4 ?v^' 

« Jj >- ^gV?-3l ^Jl ^jZjIjo ^^LiJl (jl ^^t^P^Aj^sJl Ul)b>cJl 4 aAl>r^o 4^-1 jj 

4-j^Jl ol5 j-JLJI 4^LLJ^o l^JLUaJ ^Jl ( clS^Jl d)Llj lib* j 

*♦ 

4j 1 Jj>- ^Jl AjJj L^3Jj5i j^qJI oL?*tj'Sll bi-L» ^3 ^JpjjJLoJI 

^tjJuJl ^^JlP 4^0^SbJI A^-’Vl ^ JjfcLu^J 

^jA 4 4-P UwysJ 1 ^^3 Aj^iwJl 4^Jj>tJl L'lAi^Jl C^Jj>t^4)l (J^j JJyO 
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.OL Aw4jjJ^ C J. wg->e^Jl J l ^j/s 

^ * 

l4j>- ^V-J-3 C— -fl 1 1 XJ C L>^->xJ ^s*?L>e_Il Q* 9^-1 1 ^^J>- ^_i_*JL> 

j 1 5 jJl>«_4j a>&**JI 4 jjp ali>UI a> ^ jj! cS^l %J! 

L£U*5 l*J^. ji .^Ju>Ji L^K > Jl ^Jlp ^UuhNl -aJl 

- aJj>«J1 ^o L^j^i jil aJ o} . j>-\ 1~l*j LftsUapl ^o-*< jJl aLoLJ* 

AjaJLjl dAJLj J j->-j - AsiinJl i 5 jJi]\ Ju^l aJU- <. A-v^Jl 

♦* 

^lp jjb A^Svl ji <Jljj>- ^9 1$ mJL) AJLfllll OJL>-j 



,4^»js>xJl 4 ^p^x>J! L)*^\^xJl >Ji~>\ Jc>x^i*A/\ . 12 
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Lo 






y* JuJuJl ^y Js»l yl ((PMA) Ay»~~jJlj S:>Lp 

^y LyL5 Ly!l>ol o^LpI yo M yJij y> ^_J| - 

• ^ L -J j/ ip - flilp * /? **. *.*J*^~* C ^ ^ 3 I ^ j.^ 1 ^ ^ ■ ■' l— I 

^Jl lijfVl ^ JbJuJl JU^Jj ^ISJ (PMA) jSI jA jU IlSjkj 

** 

o\j .AsL^Jl y oVy» 1 ^ Ja tf >■ y aXsoJj>z^i aj yL> oUjIS' 

*» i *♦ 

<wjLsSj L^UJI iJ-Lljo (J^*^ 43 j-*-* < ^ vj3j yjJl (JljyJ! 

jr* ^yJl ll* 13) ,J ^15 . ^ ^ Ja ?l*J) >J 

j^- Ji\ ^JkJ jl J> V) A_yV oLSl£J US^M^ ejiUa^Jl 

** 

* 

y**^^ £tj^ W y> ? Lt>L>- - yy- ?^y>-jJl 

^•Lo — 'yJ*>- ! Aj y>*j oLo ly» £ya^J^ A^P jJ i^LLtaj) y>*Jl 

& P 

k i i < i . * k t i i * i ♦ ♦ i T 




?J* 






Lp-I 


l 

p p 

.AjjIpxj obl*J Ly|jj>tX~ol y^y aJj! oU ^ y^° Jj>-I 


yg-oJl ys 4 A*y jj yyJ! <J y- oL^LiJi ^ jJaJl Jyj 

■j* ,_^lia-j (_5jJl JjjiaJl JJjjJaJL jl 

jJLL" jl .--^wJL. t '-JjLo-. ,yU J->- ,--lJL>- r loJjl Jui-jJ 

^y U^i ^cP^^L? <_$• ^ 

^ I k ^ ,_ y ^ ^ AJa>JJ I tJ-lj Jyj . yy - y««*^->o y°3^ ^ y^-*^ 

c—>L^P o */2 $ Ly Lv>- A^L-»Lo L)!Ai>- ; e-iiajJl yo yo^)L«^ t 4yjj 

4 JU- ^ <|/«L> . ^ -vP~ t A i d^a .< nl Lj 4_vij j_J 1 1 « < » /? j>0 yJ 0} .AiwoJl P-LiUl 

— A*-L>tJl ! oJj j A-J*P- 1^1 ■pxZZ^i s I ol v'r 0 ^ ?~L>aJl Ay2^> 

Lj j_*io Lj 15 Ly l^Lwvwdji ydlj <l^j>«_*JI cjLoLSOj^ I o>l^ <wa^wJ! 

** M 

^ ^yij .la.„la. l >g^o o] .L*)LiJl c^IjLJLo y» U j-^s-4 

p p 

-*>l Aa^J l-»^| • yzlJJ? -US'LdU 
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.JoJj>*Jl 4JL^? LoLoo 


4 j (J JuioJl 


dJU LoJIj t^SfL) Mj ^>Mlo M ^-oMl 

4JjiJl cdUS i ) j-v2_p .<GlS c^Jl> v_ jL 5 bo^u 

** 

<k\s£ JSLxo t L^\^- obJLs t ^jjli t ^Jl ^vvoaj J ol ^^JL^Ml 

J-*oj 0 -La ,^3j .io^lll ji tOjdl 0 j-oJ L5w ^JLp a^Jco? 

•* 

p, ^ p 

c— oLj>^ L aJw^LjJI vjJJLwvw^Jl ^3 Aj ^> cJl Lo jj A-*jj1 

f. i. 

L_^ I £* I , ^ 3 I ^ t I ^ 1 i ^ i 1^ 

( j_-wO>Ji ^c. .*.,.<^..<..fc> C 4, 1 S -*t— LJ 1 > — I— l_i ^_-o If-Jo^ • 1 iir* 

J^') cs^ v^r 4.*>^ :b!>UJl ^ <^_5 

^y* L^>- J t Jo Jj>cJl 3 jj2_il 4 -Jo .JlSCJJJo (^P ^ r ^> \ ^jjo JoJliU 

.wwvk-wl <■_• O l_A^e-baJ 1 (J I . JJ biJ I ^Jl^S - «-vs-^-w*> ^ g-<_] I L i- ^ a ^J,_>- 1 

L^J J^aij SI t 1$ <j ^>- yj jJ U ^i_p ^ b I Jol 

♦* 

p. 

*L5j J-?~^j M t oUL>t-L« jj3j «^Mlj JoiiaJl J^LjJl £*-<>j>- 

•p-^ 1 J^ 1 ' 5 

^ ^ »w*j ©J»A^c£ 4«s-o 1 3 03 '^^Jl JAj?' Ls c 1 l b ^^ 0 

■ w o L^_l I *, /? C ) o^.-^o Jo»A.^tJl 4^o^jJl ^ . 4_x)wwJwwoJ I 

^JLj Jl ^^Jw) olJo>-'yi ( j_-a j-JiSj .X?»-1j Ml L<>-aL« ^.JUI 

oj-Ssj coJii)i 1 ^ ^ww. /2_^Jl 0 ! Oj^S 43 J 0 ft l g lg J 

4^v2_<>JJ j i j^3L^vJl ^j^oMl *^l jJl ^3 tw-Jjljl 

^ p- 

C ^-Jwta^Jl i. *^J2£' J . . . ^*-bS" C f'L^^P'l ^‘^'1 J( ^ , ^ l-o^ 

^3j .^Ua_^Jl JlS^JJo j t^^Jo>tJl joLijJlj t^j-Jl jL^j>Jl J_Sv_**jl> 
^vO^>- j»3Uil J I otiJ-J<JO^ t LwJJ>“ 4 _^v2_oJ| ^L-w02j C ^^-wjMI 

c L^>c. vg -) j>xjj c L^-Owjjo Ml ^lAp ^^Sjo Jo^j t jt-oM! p-Lo^I 

lj-»L>* t ^j>- ji\ ^jL?- oLo>J c_o j,]g„^g„^Jl Jl^a-wvwqJJ U^IjlpIj 

7o-4j ( ___A-^-^l J*>Vi>- ^>Jl *joLSGl Oj-Svj I Jo Jjjj . W 0 Lo>cJ I ^ 4^o>-l a-oJ 
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C^9 j >■ ' ./} alp jlS' <^_Ul kPAJ.5 tjj-visl L» 


•VO* 

f, f. 

cr» OLJNI .5 <LaLa ^*jJaJ jl 

P ^ 41/ 

9 1 L>-^_3 I y^y j jo y ^ *3.>o j j— & C >“ ..} ^—fl-Jl j 

— ^ £. £, •** 

o j-<ji iJi j ySLjyj ')! I jl .j-o-Jl C^Ij j y^y 

•* 

^Juuj 4j>-jL>- ^1 tOljL^l 4-jp ^jJl ^-^jl iS 

wL ^JU C~>Ijj y-A j_ojJl C-jLjj yA jl .4_*j_>cJJ O—^L*/? ^Jj 

♦• ** 

j*}j/ 2 jLoJo jlj jJfcUiJl dlL jl^ ^ajJl ^JaJu ^3 L^jL-o^jJ 

-A ^~ jr^ <• ^! C^cJl ^}jij o>l>tJl 

*♦ 

OyS L^AjJl ^»L-yij3ji o\y .^JUl e-lju 4_w-ij ^Lc- ^ < W 2 l-j 

• L^jUJl J* ^ ijl £-y> |_5» or^d 

L^Uj U_j J-^Jj <■ >.Lwj <• (*- fli ■ »Q L’SUJI ol 4-il^Jl ^ 

Lo-S" jl 4-Jj>xJJ J^o C-J yA ^Jl iS^y^ ^jj’^l - ^c-*l jri J> 

OtjPJj jl^>rJl jl ' ^i->xJl C-> ^dl jlj *J J^O 

*4 •* 

c- 

^jj> c _ ? ^ <uL>Jl jl .^Ua>Jl ( j-o j! Lojjj /yj ciUL^o jL>*jajl 
(oUl ji-taj Lg~>j ^3 Lij ^->cj i L^jI^ ^ -sAg-> 

.j>wOOl ^3 t jiS'U ^5*1 4ij C^W? I oiixfl 

J-^ljL JjiJl C-^J J^-l JsLlXj (>iic-j' vilL" oUl jl 

^ p 

_jl j ^JL) j-j^l Ja-^*^. ) L j LaA-*-JL^o Ow>cjJl <ul l)Ij 0>Ljj y-A 

P C- 

cii-A^wo^) l)1-^ ^£~LjIj 4-n-JjI ^_ojJl jl .^>3^^»Jl ^ ^aJl 

I Ja Jl J ,P»L>sJl O^LoJl Cw>tJuj t 4»i ^Ja^aJl J ^Ji-^aj^/l 

p 

L^*-3 )) jl_) 4_Jj>- kjU—> djljJ^-ojl ^*<i«_>E_r<>«j 

t ^3 ^j>uj oJjJ-P jU ^3 ^^_J-3 wL11 

H ♦♦ 

* *. 

JaLwjjo jU^ . jLojJl ^3 Ly2jl LqjIj jlSjjl ^3 Ja.A.3 ^wwJ 

1 ♦* ►« 

j-° .4_jj>tJi *_3 j jjSli 7*~^ y^> 0->l jsAyA 
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f, 

j j JJ) oU j_L^»J 1 cii-lj oL$ t j->-I 4_^j>- 

^ ^ £, 

4 oolj^)^_<5l 5l-L> ojj . 3 jjLU 1 ( 5 ^-^ 1 ^ ^jLo-x]( 

Jalaj^o LlLaj Js> jj 4 jLi 4j ^*55>OL> Ji^jl ^JlL* LgJ5o 

j^ |jj>- <Lo ji C4 jj>cJ^oJl (Jll^jJi oj ^s4> lJ-Ssjk j ,^J>c^<>Jl *L>xjIj 

4 SjlS j_^j sL> Nj L^J bJ_p oj j5Jl *lJo £_S 1 j 

£. 

.4j ^5o-OuJlj LPW-^ 


f- * 

^S>xOjLi oOjO_>- OOLJwAj j-^ 4 0^1 j-L; ^j*Jw>cJl (j! 

4^553 oj^JL Jji-jJi dUi SyC^ (1)15 ^JJl ^JUJl dJLSi 
^j^jj^r j55jj J5 ^j-vj5lj LoL^-'i L*3*)A5-I Loa55»- Ijl * 4 p| 

*. J ja*£ t >>.^5^ V oLj>tJ1j ^j^>5i ^ j-^° oIj 

<Lw^LsA>'yi ^y>~ j-^1 ^-1 L*-j -5LL*jo 51 d->Lw*/? ^5Jl 0 } (. . . )® 

g- Ua tf j 15 l^. a ) < 0 ^ jJl ^5 yC l^-Lo li^yjgji ^Jl j 4^-o-L*Jl 

^ m w ****** 

00 L> jjajJl ya W^LwgJ-P^ jl5l ^ j 4_aL2j jJ 51 J l>- jjb OO-w-J 4 ^0*)5 3 

g, 

y* j .ioL 4^x00 ^Jl 4^JajJl jl tijjjUJl 

y J\ ‘-*-'-0 J-S’ (_^ jl oLL* ^1 ^^JUJl 

^Jb\*Si £- 1 «-^>- LaLiti !_y^i (• • • ) jiij {j* frl]g.&H 

* ^ (- t- 

^j_>» If-jj j j U:7 4 4- ..^^iJ'j ^jl 4 jLa j-^Ji 4aLs>5l o')! 5-U^ 

/ ^ fl \ 


(38) r 


0 Aj^ ^zni I 1-^ 1 

^U ^jjJl r U j^_u- (^JUI ^J'kOj\ JlJL^Jl jl 

4 455^-^1 j^ 9 ^ 0 ^“ ^1-531jjj *151 4 1994 

j^_^l>51 ^ * t s j >J '^ Ji 5-5?x_j 

?s5!/ yi ji^p sU>Jl ^1 ^Lo -Li 1 JJw* 5 L^J 5 

^-Jw>xjl J J^l j J^a.lll oj ’ 45LiOo olj J-y2 J 4j*)\j dULfc J 


Habermas, L Avenir de la nature humaine: Vers un Eugenisme liberal?. (38) 
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(3 y>- UJg lil yky .Ayi5 y LJLJl LslS 

Lyp ysljj ^yJi <-^-Lj j-lajJl 4-^>-j ojl^ .A^dJLJi SL>Jl i^jjh>~j 
^ - ♦* •** 

p 

jJlS*! ,J*SLz*j ty g- *_5l JJj L y jjZ}\ <jJ^j >- yJl **l->L;Lf jJi ^y?l J>- 

jiaJl Ay-j <L)U cyiJLlI ^JIpj .^SL) jj\S^\ iyi£Jl LJ y y I ^ LJ 

*• 

J^I^JI ^ JiVl ,>) 5^ > ^ J-^JI ^ v^l 

•* 

^'^Lil ^y L*_*»lj IjUjjI ^jLpI ^J l jy*/3~S\ jjS^jj 

♦* *• 

Jy L* ^ j % ‘ A a <^\ y 5 ^*- J^-y j j iiUi *j-*-iJ 

/^UJl y JjSf! y yLLu^Jl OjJlill Ai y ^JJl yy>Jl 

** »* M ** 

fjc^J J y^ L° 4-!L- JiSLl> l£^ c 1990 ^Ip j^» 3 jj 

1 1 ' ^..i -1.J 1 ^ 0 ! - 1- - 1 - • - I I Lwt«L^-j (_) I «A_1_1 1 ^v_P 1 

o jJlaJI JLLL J^U- oL^p*>LlJI ^j-5" ^-wo ^jJl jLLJl yjLSLU 

j-^ £-?' y ^r' J ^_£> fe 4_k_^ yuJ ' 

LI . <ujb jJL 'Vj l^..***.<aj cpLJLSL'yU N jS yLp ^^jLxJIj 

^ p 

t>~^' Cr* -Or^^' ^ -^J 

^iJlj Oj^-jJl J-j>- (_£-)} jj-^JaJl j_^L> ^ t*5L«JL>w» L>j-4o L-5LS’ 
** »* 

f. 

c_sJ_a Oj_^L <jl y^-w yjyJl cil-L <jl ,4JL»I j_S" ^1 y->-! yo wLLjl^*_> 
.^y2J5x-*lJl ^1 yL^-^y c 

yJl yo yJl AjjLijL^'yi OsxJUlw jJaj Ay»-j y& lLUj 

*• *• 

/JjSfl 0^15 15 Jj 1984 f Lp r > /jU 22 J \+Jj ^ oJip! 

.1986 y 

As^jlw yo ^-P ^Jl I (jl jJl cLLLj 

^jS ^V^3j\ ^ t AyJJl ^LLipl ^yL*-> 

yp oOjIjJI iy-Sfl iy M j c yL^Jl <y yy?Jl Jy- 

♦♦ 

yN\ AjLgJ ^ 1994 (.U y*Jl jt Jl^J . «UjJI dJUb' 
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<J j\ jl - L— 1^-3 J%J) 4j^>J CjL^3 jj jj3 

& ^ p ^ p 

l Lo ^->li J j-JjJl ^ <j| Vj t IjLwJi ^3 ljj>- X^>“ 4 j 1 (. c_ib ^_*j 

^3 , ( Jl^>sJJ ^LS-iNl (J j 3>- JjL**Jl j j_>LaJ| £-A 4jj/ 

jl ^S * jJl j-Jl 4 -° ^jLaJ! A * «/? >c^J! <. ^Sl ^Ji 

^jL l ^ L.^xJ (<L_)I ^~oJl Ujw^wW^y) ^ ^4>cil 

lii 1994 ^LJ v‘L^Vl oJl5 

4-w^ Ap-s^^k^^s-j 0 l^S* ^ ^ w\j I 1 ^ ^ 3 ^i ' m ^ r ^ i • ^ w»p^^»)l ) 

p 

<jr^'j ^ j' tij^ jU-^l J5 

^ s* 

A_ySs Jj>-1j jl ^^3 j-^3 t LoLiJ Aj>tJ J 4JLl_£jjLfl ^jJlj ^3 

^y> *• C- jLL*J Ajt\ Jj>tLv*>l Jb^- (wol> l ^y> ( ^JJLo 

* P 

^ l \S m £ * j O • * X w^J^v J \ w\-^pj A*>3 1 Uaj 1 

^libj/l jj->* ^ j->l-d-LJ iJL>t>i 4_jj! t Ls^jo-a jlS" > - ^Jl ^3 
^ ^.jJjVl ji j^\ j»bu 3-5J ^ui j-^-JJ o^ij>i 

p ^ i * 

.a)_<iJL>w« 4 ^ ., ^-^ x^ lil ^_p-^Jl ^3 (^4>sJl o] *^-<*-^; 

i^r% JuS\ Jt\ JiLii^Vl 015 01 t *Jb j^uJl J^ 3 

•* 

»♦ 

p ^ 

l— ^—>3 1 I (. Lw_) ^5 I I wl_*^<5 pf—*.*! Lj A-i ***—' A 015 ol^L- 

p ^ 

I J_woJ I jj^a3 j ^L» I jj - la .>m oL^ O-p^-Jl (Jj_S"^jjj_j ^3 

I j3 yix*] o ytS \jy>r^j (jl tal y *P Jj ^ jl5 .^AJljl 

*♦ 

p & p ^ ^ p 

jl U^jI jr^J c jl ^ j 

i JLiJl y& U5 j .illi AyLi \ypS l Jb y> oUUtL^L I 

• Lo jL5 iiLojj/l jli V^^L->-S/l ^3jVi>“^ll ^ yi2S>e-) Lqw3 

5^ ^ 

< j^y>*P jj* ^-*-n*2j Lj>- j/ <. 4^o Ajxjl ^3 oAS*j^3 ^ ^j^Jl jyl£Jl <LwLp jl_ 

^JljiJl j Li \jJ>Aj .oJlpUJI a ji ^ <^jLi^Jl ^1 ol^Lii^l 

♦* 

^»_! j>*j aJljII? C 7- ^-i C-J 1 994 J>UJ 4_jL*^-Sl I 4^3 I 
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.Aj A dd>Jl A-^J_>jl L jUJl jj jJa.) ^3 ^^oJw*Jl Jwo-*-!! 4 JajfcL) 

*♦ ♦* 

jj U LSUL jl <t^j>- 4 Uo_L*Jl caLJ 2_*_*J1 o Uu 4 1994 ^ Lp J-l, j 

»♦>✓ ** H ♦» V ** \ V 

P . 

c) LS' U 1 —-L^_) 1$. 5ilp| JJ ^ 

d> ^Jl C4>sJl ^ jjjJ ^JuJi O UJJa yg-^J lUJSj) ^-Ui 

1 *♦ V* 

** - ' f, 

j-j j Ja- i j ,1,^1 4_)3-L«J j^S' aJI ^1 4 L^o jj *^L> j_l? L^^j>tJ 

. JUI JSU aSLUI 

^ cjdbvJ I o>JL)l ojJLp! <.1997 f U 

l ** 

t 1986 ^l_P 4JLjd_pl (,-iJl ^Jl ^Jl 4_., ,.,.^' d Lj ^—** 2 1 J j j Is 1 4_^3 

J 3 l— <s^ J-J ^ ^ J ^ J ^ I ^ I ,^i A.AJ Lj ^~' l^X>wWVW 1 

<>* ( ^1 I ^3 A.lfl..»,>sJl A^-ji JlS" oLpI Jjo ^jjo A-wA 

ojLt^i j .<uJwj->Ji a»^^\j>xJI jjj>cJl j j->- do-^-J! <Jj>_pl 

LIS' {UrY I ^ 4 1986 ^Ip J US 4 1997 ^Ip J a^I Jl 

jJJSJ <U3jU aj3 jj> ,1,1 o_,J-i) ^ A-w-o jJiJl AdUUl ia ^ j 

J 4 .jdJJ j»|jL>d*»'yi 

♦* I 


^')1>')U a^jo jJl 11 Ad>USl UJl- c^li 4 1998 j»Lp ^3j 
L fU? y ^Jp ojSjpi JjVl UU*~*Vl jjjUSll ( 7 r JljSJl oIpL) 
jl 1999 j^Lp ((iJjJLJl ^U)) Jlp jlS Jl^UJ .1997 ^U Sj^LaJl 

(*tr^ 5i W o“=d^ 

ij ^_>- ^J_Lj (. . . ))) ! (^jr^ j\ >-^J ^Ull 

. P p P 

Ojljj oIjUj jpS\i jpS 1 jll> jl jrr^^ 

p p p 

did j\ jd^- Lgjoljj di« el~4>dl j ( j^~9*>L>-l ^jlj-^o 

a" ‘ L° jSI aJLx 3 tj->L>cjl ^j^lo AP-Lod>- I j jsJ j 

J-p ^-v^lj JSUo llljjl ^jU>xUl . J $ U j-«l UjLSv, 

^L-pJj>tJl L jUJl <J o^t-S j ^UJl j j ^jljJl =. 1^,1 

jjU-Ml AdJJ ULj ^Uju^'SI iSj^r 42001 j>Lp Jj r t 1 
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* ♦ • t ♦ I 

L m Q - 1 4j I 


*1 i > 1^ ^ «|<^? ^ *cj 1 4j ^ i 

.j>U]l 


ij^^-t Jy cr*^ 1994 ^»Lp yrly^ ol 

2002 j»Lp Jj^jI /oL~J <y f>**y 

^yJa^pl /^ p>I ^3 Oj^Lyg-ll ^ol y*“^ 2J-LJ y^L>tJl jl (^W J 

.2002 fU 

<L3^Lp~Vl yuljJl!) ^ oj^^j tl994 j»Lp <y 

£■ ^ ^ £• 

‘Lo^jj'^l 4^ j^0w>«_<>Jl ^y (Jj-> LaL& oL® i l^vu y ^y 4^L_>-'yi 

*♦ 14 

A3j . K4_*jL^_>-'yi <^*)L_>'!)U J>LyJ!» ^j-vw wv**Lj ^3 j, ^ 7 «2 

*4 

c5® ^*cjl L^jw%^- ® . ^L> L« 4^0 18 c^Ul cuJ^ ji**i 

*• *4 

i yJOtJJ 4 ^j*)L/0 4jLoJ>- y», ,y2j OjjLaJI <2X1^ <1)^3 t ^y 4j>-')i I 

4* 

Jh • (( y>l <2j>e-Jl ( Jj>-I y» ^.^2-Jl 4y-*^l y jS^J d)| 

o— >LS" 233 c ^IjLwoJl <lp Lo (^XJl -ii jJl2w»J I iwoL?- 

0 p- i 

. 4 *Xp j2o jl5 L>-« j 25L» ^ yLJ ySl <■ j-^ ^y 4 -jX? ^J l c->L*j j-2xil 

* 

AS* 0^3 ^Xp| ^3 ^ . J ->- yA 0^13 /j-P- LvwL> 1 0 ^>sj -Xjl] 

V-JL Jk Jl ^I^-J jl» :ibl» ((iujjjS'l o>Ji)l» ^O/l 

ij-tJl i^-Vl ,y ^JJ Li^U-i iJ^Ul J^j\ ijJuJl <L^\ J\ 

*♦ 

£. 

C3I jj) ,/?.jl j t 4^3*}X>-^n ^JiLwoJl yo olj^lj2jJl yp j^aj ^3 

•• 

iiUlJl 0 } .^yjiJi tAy-JLiJi 

•* Vp' ** 

y-Ul ^yW«Jl U-a ^yj . *yjjji I 

o r k * > ^Lo-wJl ji yy>tJl (Jj4>- vJijIj^VLj ^^-L^-o L« ^y ^yL?- 
.2000 ^U lo yr^U oL 2>1 ^ ^jjJ! JlSjJI oLy: 

.^LuJl XJ ja*** 3 oXJaj 1994 iXjj j 

( jy&\}>- JlS\2o 4 «/},a jjJLa 4 jL>- 1 Ow«2i 2.A3 oJL>sJL<>Jl oL^ jJl Lol 
aj j>*. Jl lj-wJ ~-.^L j_laj>s_) j) - ,-^-j>J ' !j_& ^3 
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diJJJ <Lol*Jl (Jl Vl ^jJUI l) j-*Ji J-Aj Owa3j LgJ*SJ l Ad.Ufl.oJl 

o->lS* L>L>J ^*^3? LSLjIjj .1994 a Ip djU^Vl y* Ja^>jJl 

. o js^a}\ y >*- > 0 -* 3 Jj! ^1 4 _oLw*-V! oLjJLJJ 4 ws?l>xJl olS 

♦• 44 

(<>w2Jl 1 oL^j^Jl) (National Institutes of Health) ^£3 

JJljl <Jj-P La ^- 9^-i ^-^Ji C1 jLoL^L> V I ^JjJL <Zj Jl$ j 

.JL-Jl iJU-p Oj J wij JdJl 4-jwjj>Jl 4_pJu>Ji LM>Jl 

^ 4 44 «*V « •* ** * ♦* * ** 


jjJlS' 19 ^ J-U^ jlji ^ jJjjU JJ — sj^-Jl j-UIj 

*♦ «♦ 

^Ju j^j AJij^daJl c^Ij>L>jpVI jj 4j1 <. 1999 ^»Ip jjLo /^jIi)I 

y* p 

^JJl jl jJLlI dLta 0\j$ •(_£ ^-dJi <J^>- d- 5 (JLoP-I 

^>- j*J j]\ aL>j»*ju 1 2000 ^Ip o J-o jJl oji^j aJp 
L 05 ^ 2001 r U / V T 9 ^ ,^1 ^ .J.y, .j 

L ^oLwv^j ^3 3j j3j\ jS 4jw>wUa ^9 AJLdoLs oJjlJjLa 

> ■ - ♦* •* 

d->L>cjl j~o-i ^9 A^L*Jl (Jl ^aVl ^1 ^d>-**Jl ^9 aS^LujI 

^J>3 ^Ip j J ^ Lsiul J j-9j . O j-x»JJ A^jSJa Al>-I 
UjL^ o3jj>- j-* a^p Jj>- (JjLjo d->L>*jl Ju>-I (j- 0 J 2 JL 9 

Jlj .(USV-^I <il y^\ ^3 ^y>ci>cJl Ji*jaJl oli d->t>sjVl d-LLJ a^jJL) 
.a]*>L-*> yz Lwo ^ll ^>- 4*S j^»Vl jjljjJl <2.*+/2 .>~ I t jlill dlta 
^jjdLp ^ll j->* ^j-<9 \j\3Jla jl ^A)l C ^Jl jJl 

oN ^LJl jA*j OwJ>Vj Jij .^»l iLli Oj-^o <1)1 ^5L<kj ia , A9 

p p ^ 

l *yr ^ or*" ^ S j r i^~ J l J-P 

*4 

4jjU LVi*- ( A-° A S yL^ja Apljj) A^>t-s^Jl oljL-*j 4_1 j-^° ^P 

JiJ .LfiP J-;N oLS' J^p J-^> 4«jjJu> 

•4 4 44 

^x» ^j^>x3 ^^j>tX<»Jl ^^LwoJl c ^ jS o^>“ jUJl dU^ ^9 d-L^M^ 
d?-l io r-jj^>- jl ji olS^ dil .2004 iwjlj j}\ oLUnJuVl 

oW-^» j-jjJaJ ^|JL>«JL^I < 1)1 LoJ .o SJiP ^^ 5 -Lp 

tijj j-aJI (j-^J tjr*' Jp-i J- 0 ' >* 
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^jJ?\ L y :> j yj? k--jLwv*j>- .^Xp jJ j o ^iaj?- 
j' */? *J ' iw^wLaJI ^t-wyu j^!wL*a< ^1 t ^ ^-Ss-^aJI JJLa a_p 

Ju lM V ^ajsxJl ^j_5Xl .<Lwws^2_^Jl 

*<s** LS^ ^-^J-^j. ^j-J-J^cJl (l)i Lajj .XoL*Jl cXj- 0 ^ 

♦* ♦* 1 

^U-Jl jU <.\jJ^\ j -jij^l\ J^j-<^ j> ( - r ^ cS' -'-?" y. 

^ ^ ^ 0 V I 9 (_ ^ ^jj ^X>»» ^ I I jV^>~^-' 

^J>rJ ^J«P ^Lo-w*JLj 4-wJ4 . Aj LJ *}Vj>- 1 ^1 4 jIjI^| I J)aj> 4_*£*}\J>-I 

**j\£ o! (ix^^ ^ ^ ^Jaj>-j 43j j_~woJl pLwJ^VI ^LaJ^L 

♦* 

,j& ^X*JlIi 

^^>Jl Ji^-ta dUi ^1 ^ y? y j-^-> 

: ^jJl Xr 4 ^ cr^' 

l_jjlJa-> cLULwA ^^>-LlLI^jI LSMloJ l^j l 4 _«*j!_) ^j_^>e_<>jl C l ^ > 2 1 4^I^cJl 

ol ?« (>c ^Jl» y\ fUiJl Sua> SLS 1-iljJl ^ <.y -vJl 

*>> IJ->- L> oVt- jv>" jJl ( _ji ,<?>t-^Jl 

L/^U- Jl L^Jl L^UJI ^ ajLJL, jjyc; ^ ji£\) U 

t cJ>Jl JjLJI _^ ip tiwLjl AWM iJLsUp l~*yj>r 

.(sL^Jl J-i Jlp tliJU <up ^xpM (_g JUl j 
— ** 

o.«LoJw*_oJl ^.ya-^JLoJl jjb j c J .aJlZjj oJ_ix-o C- > li % )L*Jl oj 

£• ^ 

I • A—S-l I I 4 ^ I L .A_‘WVW > - 

•JUa^t>U Jjli ^P J-S^Jlj <. J-a1s - j»l -lajljj J-^L; Ml 
vj^>Ld^aJ LSsJLo ojLjipI ^jJl ^j-jj>sJl _ Cy 

*♦ ** i 

J iLi s* u~^ y> J>^Ji o-^ 1 ‘^ i| j jl J -c/^ 1 dP 15 ^ 1 

M «* 

1* 

<1)Lp j-wj 4i| .1 Jj>- iLjis> o j ^jjJ ^jl j^>tJl ^SCjUjJJI Oji 

p-IjJI 4jj>-Vl o^LpI ^3 ^L>t^Jl o\j c Oj^ < lSj.j_> Lo 
o ^>cJi ^Ualll 0| • L .Jjo AS' j*«j (Jg>l 
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p, p 

f l-i-A^j .d>*l^ ll)l ^ j— 3 

^iJl ^Jl jJKJI (.IkJ p*>UJl ^ I _^l ^ iiiJjT 
^Jl^aaO ^J>s-Jl ^-^vw>xJi ^-jU- «/? >c^O>Jl J^«>Js^fcJl (J L>" bl b* 

f^LaJl JjJJa^Jl ^3 £-Jsa^*oV <LjJiljl j-L>tJwoJl j»tiiJl bJJ-i l)j 4 ^ia3 

<Lw*u3jJ iljjJLoJl ^-Xj>Ji j .oLi^P Lob” ^y>Jl (jjISbl j-^jL*-* c5^ Vbj-b 

«« *• 

^Lp ^3 jl (. <W?L>J| iaji>Jl Jgj j-Ji t— jLp ^3 *>L> jl? pULJI ^JaX^oV 
^jL>- ^_x>JL*AtVl 4-Jj £ L*-v**_l 1L) _j-^l ^^3 4P^j O-^LpI 

<Ji t Ij^U^gJl J^Jj>Jl .(_5jl^>Jl ^jSwaLjjJl jjljlll 

^ ** 44 

^J>-j ^lJjJ OwL-j>^^J| AS - ^ t d) jl^jdl 

* |^A_S^ ~3 L 4-a-I-C" I 3 ^ aJ Li-iJ^wW^ lAp^-^wwvw^ 

p. j* 

J* 1 (1)1 bl JwLo 

d)l j ^ 1? .) ^j_p 4 _L^,^,„aj ^iJl 0 j_*jJl bl £-25 .^>Jl ^jLSsJI 

p 

^1!! C^oj-flVl ^*“^Jl ^j-P (Jlyg.tf >V 1 ^^3 ^JL) ^**,..,lg ll *,/? A ll J 2L>- 

P P & & 

^bl llLow^'yi 4j^>“l ^**^*Jl ^Ap^ . LbS” bL<*jpl ^-Jc>tJl ^tbp 

«* 

^ p, 

bUlpI *XoJ1*j d^Lu^AlJl A^>“! (1)1*3 t ^y>~ jl>dl Jg «.^ ^Jl ^3 oL>Jl ^JisLLwvO 

• • *♦ ^ 

U >: ^1 ijUJl Jl Si^JLj . v^' U-U=JI J>JI JU US' 

<^vvw<2j ^l^/?^- 11 ^3 ^jli>" (^ j^JL>«Jl (jli t La_>L^ L^Jl 

UIp OjUL JilaJl (1)U cjJJi J\ SUI) oj^ OjijA 

d)l ^pLw<iJl a l JaJs J 1 d)l_3 4-Jl 4 »^jJL)j c ® ^J-yiiaJ 1 W «j 

( Jj^o qA-5 j-— ^ JuLkJl (jb 1 4 _P Ll<>J 1 jj5o 

^ ^ p ^ 

b*A_>x^a ^LP^jJ-oJl ^-P 1 j-^>«-aJ 1 ^^3 4..W? >t_oJ I A-La- Vi bi .(Jjjl^ ^jj 
4_) c^ljoLS" LajLjlpI ^ jj .<\J2laLi <LwJg 4 _j^_> ^1^ 

C^w« ^ ^i-xjo j^jVI-3 .Lp^Lax^j (j^J^j J3 c-^L?xjVLj 3 jJl I)} ^ Ax>- 

jJj . L>~j-aj ^pUJa_v^l A5bio b j-JlJI j_JI A^la 1 >- <. 

** 4* 

ciUj ^3 4 Jj>-j>» wbVl ^ll t^iLllj J aj£J>tj VI ^yJaJuJ I ( j^> b^Sb 

v* *• 

^ ^ ^slPJl dUi Ja .jl«^JI ^ «4_il :l*>\Jl l>jjjJU 
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^ Or*- J <Ji £fy* Aita 

J^IAlp-VI Aj\ .j^jJl ^y j *liLJl <y <L^p 1 ; la ./?' IA o^Ua_pJ y^o 

*« M t* 

** 1 ** 

; fl — *3 i ^ ^ £ OjL**^ I ' y*& U 4 . . • ; 

.IxJLJl 

- * 

£. 

t yy>jl j! L°J •cy’j^y jLi JU>Jl oJla ^y j 

** 

IzjjJ ; Jl <y £y*j yy>«Jl jl jl c j-*j 

^y , dLta yp 4j>tJljJl Ay’^lAVt olAjjJ Jl JlS" y>- yAj o y<>jJ 

j-ULlA J_*_j pj| y^J .Ls a yb jJ* ». yy^Jl ^ys^j tAoLtJl 4JL>^J| 

jjiO tjJJl-LA Aj j-sXo <Cj>-I Aju/La ^Jl 

y t wL>-! yJl c-^i^ cj LolSjl dlA 4 »^jJL> aJL^JLo 

** ^ 

LJLvjJ JjMJI y> Ja ,yyA>- yb aAU?I J-A>- (J^° i — ^1 y>jj/l 

t-U^I ^j, jj^L, J-*->lj> ojjl J JjSII Jl l$-> iiU^Ml 

*• 

* ^ 

J*^ *U&>-Vl t^y'yi ^jj^L<JI 

LiU>- yx^^u (jl oJ-Jj>o y*-Juj/ tO^y&Jl 1 k^2j > Jl ALix^-'Vl jl 
'- ♦* 

^Jla .iil jjj>“ y y~w» y~l jljLovo j Ls 1 Jt>Jl jJA i _yj .y-*^ y! yo 

•4 ** 

Jy L^IwLAl^I aI o yoj Aj>- j/ 1 ALL i] yj *x<>j>till aJIj| y^y 

•* 1 ** 

^<>tL»Jl 4_?-^*Jl * JUvVl ^jjiaj J»-l 4^>u <_sJl^S f '(_j^*’ |_j^ 


■L 


^WWvU 




lAI^La I ^j-pj“l y-° I .Xj>cJLw 4 < U yi 

<0 yoJ JL>- yl ^-^T"l ^l-^>sJLwk>! Aj>-Lj L i lwO-j|j cc 

0 j-joLw^ ^ww<Aj AJ^jj>j| a^Jl>z}\ L*A>cJl ^y c^>«Jl jl .<wo y 

^y jAl 5 j yia^^yi ojLjj l]LLA jlS* .yL>jl oj yla-oj _3 

•* 

<cJU- ^jJl ^ j jj ol . (39 ) a-pJlJI L^>UJl JjI^j 4.’ "■ 


Jlia 


N. Rosenthal, «Prometheus’s Vulture and the Stem-Cell Promise, » The (39) 
New England Journal of Medicine, vol. 282 (2003), pp. 267 -27 4. 
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4_*Lp c ojLs^^cJl 6j^3 ^Ul t j6L6J jLJl 4jIJap6I 

l^-plj dJ jJ* C-j23^Jo i <*j\SS' • ^aaO o jl*S p .gj-L) 6L> 

o\ J5 615 ~lS 66/ Jo}* J55l> 

y £- 

jL JJlJL*-) 61 4 _*^*» j_j t 4_^PwL>- L^U- ^J-Ll^wU ^JjrJ 

y £. 

^>-AwLip 6j5o 61 6L5 6-LL> I j^}\ 

&y$J <L^»Loj>“ jJL) pj CjLjjJ>sjJl lLLLj o! ^ L^o- J Aj>- 

L6UJ1 ^3 o->*^5l ?x-6 j- > ^^3 p-Lw>-Vl *Lo-L p jLSsjLji 

1 jJLsAJ- J 4 06/66*61 ^Ij-jl JlS' £*6ol (^T 9 \ J~> ,: ->*-> ^j-J^LJl t 4_^J»>eJl 
ljJJ65 61 *L-J>-6/l ^j/2-*-> ^-^3 Jjjj .43 ^_jLl> LJ^ 

■ijy^ •**?. (*-^^ 

y l ~*« jS 4j«L?- i \a jli?-L> J jU- djJ> (Jli» 4 -ij t I a^a_j 
*♦ ♦• 

} ^}\ 4-^**jjL) O j-oJI j » y g A a LjlJjJL j t o3j>cJLoJt oL>6/ jJl 

jily 666- 6UJ j! £ji 66-y> J> ®L>- 6U tL ^Jj 
jl ^.ol ^Jip oj^li 6 loL>o ^L^ajcuJ ij>Jl L>66>Jl 

^jS' 4jLj> jjl iLL^-'yi AJLoJLj J-'-~» jl j^,Xj>s-J_9 .Lk l l o > 


J'i jii\ V J sL>JJ 'aL\S 

^61 ^yjySA ^J-p bl oj^li <Cj>- 6/1 5J-L 6} .^*->- jJl LgJlJ>ol wL*j 

p p 

^56/1 j\ 4_0 jJl Jl 4j^J_>Jl t La ( ^y a 6 j^6w<6i 

.46LJI J^6l <*-Ai yi La y^j 61 0-3»«J *)! yo-*Z 

*» 

J* f, * 

y& j3 ojLs^pL La j yhj ^ 4^>- LaL 6L>“ 4jw^"l ^Lsl 6^ >5j 

^Jl 4 ^»^jJ6 \^S y jj>J! ^66woLjo36 ' jj'^Ji (^S y>-j 

^ ir^ ^{<Sjij^ jA iSjij- ** cy 1 ^' 


Donald W. Landry and Howard A. Zucker, «Embryonic Death and the (40) 
Creation of Human Embryonic Sem Cells, » Journal of Clinical Investigation , vol. 
114 (2004), pp. 1184-1186, 
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w\JL 9 (jl ^Jj jti^Ul d)i •lSj-L j aJL>- ^3 

*• 

a3.p y, y?~* *^bp*>bJl (JtAi*- j\ LoIaL) a^>~ a^Js *~l*S aj\^^\J>- 
•* 

^ p (j- p 

4 jr^ ^ jr^-i (j-^->^<Jl J ^J! pI^I 

•* 

£. 

(1)15 j! ^ cP J olj^U- ^Juo jl jJ 

•• 

ij 3 «x& j ^Jo j I j^^- 1 j-Lb j li to L>JJ aL> Li) I jj** a^s>- V I v*jLL ^wjol 

•<J** j ^ - 1 *J jJ y ,y A]a* 


<Uj>- 


LJi (w^-w<Ji (j-“Jij ^^>^1 yy jUi j} 

•* 

* £. f. £. 

.^Jp t Ow>c_ji ^^Jl LoL^>-l AJLwoJl 4_L>-Vl -j A^uL-S*-^/! 

fyJ-LJ ^jUi-c-l iJ-jJ jl L.J..J— t >-_=-^» iljil U5Lj 

y*J f y3-KJ l.-L%JL*_; jJb"l oj->~ jb-vj_~tf ^3 jJJjj j^j>-jw\Joj 

*• ** 

\ jJS w> jZAj ^yJl jlSjl J y*z}\ jib jl Jl jl (j jL<Jl 

,^jSj| IJlA J Aj jtbjl A>-J Jjisl J-P ^Jjb- (j^JJl Jj-v^lll ^ 

♦* 

j^SLsj *V 1 4jL>-I ^wLj jl ^Ja^vj j/ III, j,uji ^jui jl 

p, ** s* $. 

^JJj_L> aJ| J^ ajlp j^l * L*_>-*yi |*_Lp j] 

|j^>t> j .jJ£U ^jjj-jil ajj-s^? ji aJI>- J| AjuU o JiUv^o aJL>- 

** 

jl c CjL-jcJLj y3 M la. jl C^l ^J-P jo-P j*o l ^ *** 6 1 jo Jjwjl J^»xj 
j_*j j .^jj^Jl Ayt^p o ^c~*» c^L_*_jjJI ^Jj 

p 

^Jl oljLS-^l J>j>Jj jLx^Nl J-^-> cojIJI j^j Lr ^ 

P . {■ . 

Juoj . A_^3 ^ j>- 1 a^JI jj t 4-J-ilJI L^JjLs^? UbJu jA^-i A-^_> 

P P 

V I JLp /%. j ■»>*/?" U j*_^»lj y* Ju ^ t CjI I jjJaJ 

jjVl jl . jJLJ^I Juj cj\j^i\ ciQj tJLjJ ^1 J-P j t^jLk^J 

.aJjLa (w^w^LSjo j-» Ja_>3l jjUo ^Ijj jl j*-*-**^ I j-^S" jj_SjwwAi 

Ob j jbvJ jl .lw^vJ>-J jj jl_>r-J Cl^-^vwj djbl j-p'li/l 

a_oLwvo| *\j*j y> ^-<>J-*Jl JbJJ ^Ijjbl <=■! j-p^l Jjo t 
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j>~ Jj Lg_U3 ^jj>t-vvo (. Olju 

p ^ ^ f, 

U_>lj i 4_J Sj <L^>-^J j_j^L) I liz^j wL*_> p-J ol 

4 J j^-^j 0 jJiss-a I^jXJ i>oL* 0 j£j-> L ^f> % )I\ < 5 ^SfL 

.^oLwj'yi 4 ^aUj JjJjj <^! iS ^$t J J-^ 2 ^ oi LaoLL« ^ 

H «* 

^wwolj oUtj! 0 4_Ljl>J! c^ijl jJjJI d)l ^J-p JL>^I jJL*jJ 

♦« 

O Uaj>xJ ^3 Lyg j-yai>- totalS” jLw*u^l! 3L>ol oL>ol ^3 4-jJLxJl 

** »* 

^JilU d_s* 2 j l A. Jg l_g_*9 4^Jlj ^Jl 4 jL*>- 
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i jl jw«U ^ j-LL A*lja>Ji j*£jc Ji j *& lap 4 jI£j ^_5^ 

♦* 

^j_Sj 4 LaJlia jJLS'Vl JjL^J ^^JLP ~b Jl^- ^ j-si> la . 1 J-Aj 4 <i JlA 

** 

^JLp LojI^ 4 ^j-^J la>s*<>Ja>» jij .JjJ-*j ^-1 

<oLo . . . 4 0^L« s-UapL ^aiJLJl ^3 t_5^i 4 

^3 <l^p jJl aJ^Lvvwo ^o'yi o| <Jji^" ls^j j«jjiiU 

j-J! U-oJLp Jlioj Jj>-i Cx* cLL^L*-a« JlSLjLj ^ JaJj 

*♦ ♦« i 

ijj j ^jJL-Sii dUi ji .^.akJij ^uji ^ apj^. 

£, p 

<ui JJLaaJ oJj ^ t /^jJi 4 ~Jlp Up jlS jJL^j ji j-SLw pL-j-Vi 

.4«w<jJLp A^jj tjalSj-Jj ^3 j <LP j^j A.aiJl 1 la.*^»J I 

«* 

^iaJwou L>- jJ ^^all ^s<a cjiaaa^i ^Ji ^g*/? tf.) ^a&l ^Ji 4JL>jl 

oLoL>jjfe j/l j-p -lit JuT 3 jZ-a-i ^Lw^-Vl j*JLp jl ,L>. jJ ^Jl 

^ ‘ Wj^' '-“-*- p 

^1 (j^ 0 ^iS^i cjjAJ J_>-i ^Jl j ^JjJ I ^JJa-4 jL^uji jj .4 »oLa^oVI 

oL^JJ AJ3 /^Jxj 4 4_) j_S\J ^gjJi 4JL*3 jJi oU-s-uJ>Jl 0-3 j 

^ ■ P P 

ta! o>A^cJL) ji ^i ,cO j>-Ji 

J~~+A 4j>-J ^ j^SCdliJ 03j P-Uapj (J y& \ jLlU AjJ jJi j-UU 

^ ^ i ^ (UiJl 
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±*2i j ^ a <jl .SL>JJ L<L>j-^j 3-L>j j! Lojl wLiJ 

C .AjJjLaP j Ju l 4ja^vv-J 4jL>-j j*S* ^JLj^L^jl LJjLwO j ^j-s^-wvJo 

<_5* CS^' ^jjLSGl ^-Ij^l a*p ^J l ^j/?\s>- I L<kjj 

*♦ ♦* *♦ 

^lp i ajZS j *,<?"-£ t Sju ^LaLj <UjIjJ^ 9 t *U^JL*Jl 43 ^*_oJl 

j jJUll Jl L_j>U- blS .yJl -^l&l j3^aJ jZiv \ jJ>-\ j jUl 

*• ** 

\^a li % ^\Jau! <u_L>rJl j j-^-Ip jjw4 .LJjLa^I wLJ^Nl «o jjij ^3 ^L*Jl j_aL>j| 

2j\ ^ P ^Ju^l JJwo Laj jJaj j ^L>~j <. aJ^L-^-JI OwUJwJo Ja.j I 

ji j~u_> dUi J-S' L^_Lx-p I j^-'j ;^jbJl 

.^la^>j ^Uaj la^j t aSILJI (j£ jl j>- ^^SL^L-O JaJ ^j 

La i j_Aj C^jJaJwJljJ C ^L>t-wvJ j/j ^_>Jl ^jLSJI Ja-Jjj iJlJUT j 
LjL&J yjC-2 L*3*-jM ^j).lg 1.-->J 1 jJJ.} jl J . L^“ V I (jiflJw^Jl ! oL— <i^ol 

4* ♦• 

ijjl ^JLJL ^ oLj>J1j .oL»Jl a-Lj^ ( j_*jl j-l Lj^i-p 

♦* M *♦ 

a_JL>*JI ^_5jL^_<JI ^-a L^s/? oLw>Jl p-6- 5 Jlj-^j * ®oJUaL>«Jl ^ j_L*J|w 
La jj ^ jg wXJwa aL>L5 C1^>^-s 4?I oL>Jl . 4j>-^) AXx>J I 

. jjl jjl Ajjl jJ>jl A-^5L-aLojJl ^j-o! j3 43 ^J^yguaj A-wO j-Jl 1 g~ j Lj 

aj j_JjLj 1 ^LUI cILLj ^ a_JjLL]| cLLL **_^J 

1 ^ ^ ^ j^W^J 4j ^**rn*m ^LwL) Ls l ^ ) h»i^2j2j l-'O—) j C ^ I ^-O L^N-»W^wLJ 

»• 

N oL^>JJ o j-*Lb dULwA j^.j ajI ^lUi ^j_P . JuLL*jJ| 

^ip J-s5"LJl Ot^ba^/L ^«4 j t ^L^jl |j-A .A^jIxJI ^yi>Lj 

jr 5 ^' j-* Lw J-^ J3 ^ (jlla^JLlI L)1 

<J \-£ tAj^^Sbi a^Lp <_JLjcJl 4->cj> J Laii A^iJu V jl 

AijLlJl jj .J^Jl 4_^3 jjAli A>0<jJl jJJL jl j_La 

•* ♦* *♦ 

9 - 9 

•jr^ JiA ^j-L J^-l Lr* f >-b^' ^1 ^ 

AP j~* j J^a 4jjLj C Aj jJ&^>- 4^1^^* LwA ^Jui»j| j^ 

L^_v 2-*-> ^ ^3 (j£ jP 1 *-! 'yLo-pl j I 3 t J- >t - , ^5^^^ •Jljjjl 

V-_5 J_~0 wL> jJl l_Ajj3 j|j .aLwLaJI oLaxi^ll oj-A ^»Jjj| ^Jl^ ^Jl k>*S^uj 
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JLw>~^/ 1 (( L _5-L p JLp- */* si ,y lliUT j ./? « aj 

♦♦ 

-i '.■i i*. ", i-n^ 1 ^ c wi«j L^ o^j t $ 1^_ > ' a Ls.<«L) ^ c ^-a^LtfJl 

ySL~u t (( D oj jJa^>l JljJwfl ^ .La-s^j Jw^ail J jJLp 

.LLoL*^a ya J^w>“jJl f-jprjl ( j5D t C_*^w2Jl l3-A ^3 

-cVl Ji ^ ^ '- jL ->'’ J* <4^' C~o3^~ JiJ 


I 




JL) 


J"*—*' a)\ *\ji (*-* <■ J~r ^ 

jl (Albert Camus) y> 15 La i^JL> JJLl .LLJl ^1 <lL^> jl UJ5 

.Lj>-LLa (J jJiJl ^iUji jwLo L)1 . IwL^ou k-_j2jj-w^ 

^ ji_w_ji ^L^wu| 4 _*_^ j_j dilJ-S" ol ( Jus->r_j c^Ls.S' 

LgJU^J oL)L*-a t ( JuL]2 <Jj-Cwa -C$l>- <• -L»5*ULi 

3 j$ *L») I Lj ^ A^ - wL^nj 0^*«S' J5 t 

£ 

^JJl J-^ (jL>txJU aSI I lj! . ‘tuLwa^l AlulSva! .iL*jl -G*J j JlS" 

c-JL-Jl - ‘-L>- oi .4^>Jl J^Jl “Crr £>—; ^L d 

£. 

1.LA y>J}\ ^1>JI li-A ^yj .<Cjj_ 4_P jW^i ^ ya <Lk~jZj 

** •* H 

<l)LwJ^/l *w3 jJs? tl)} .o^La_wJI JLS>LjM y° *)LS\-J> <uj jS 

*v~ J! yJajiC. -oJi (jLwu'Vl (j| c_3 ^L? I j *tS 4_>LJLi 

4^ufljJ ^yjLo jL i 4_)lwLJi J-La <lJjP p^SsJ?- J3 t 0 jJb ^>- 

jU t dUi . 1 ^13^-*^ yJl yl ^ v^aJ La jl>- A5wL>-ia 

*« 

yjl j*J ‘L. )> Jj 

£, 

L^-^-s^i ^ d^3y>Jl Ls^? jJl (j^ wL>-^l l_3*a_a L^J ( j^i t L^j>-p 

1 ^ : Cl t ^jwL>«Jl (^li-Lo ywojJw^Jl 

yiJl yooUAil (( yy. j ^ ^>^<-1 1 ® ^s-oj>- ^ g J I L t ^a»a3 ^ 0 3 LaaaaJ i-V*.^ 1- ! 

.^Lws^jVl 0 j£>\ (jjI^AAd 


Albert Camus, Lc My the de Sisyphe, collection Folio. Essais; 1 1 ([Paris]; (1) 
Gallimard, 1985). 
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* 

^ .Ul jj 4JLU2-4 o* b Js.yCjs ^-tbl • (Clonage) 

^cJJa_v2_fl i oIjLJj y LSb Cjb oLvixlfl AjIxJI 

JJLlI O'Lo-XiJ! j cjL jL^iJ ! i -■ J I j I ^3 ^ 5/ 1 ^* L *-**.^*-*^ ^1 

L^j! O-PJj Aj^t-^L j^P Aj^' j I A^2 j Aj-L-vJ>- A*Jj>- ol jjJl 

* 

.L^LLu^l 

Jii: ^ Jr J Jl 5 LtSn Uth^> : (Alleles) Jrtl 

*• ^^1 

iJL^Vl ajjU^JI oLJU-*J! : (Transcription) ^LaJuI 

U*>Uaji (Jb*JLS' ,, ^U «j ?» ■<>. Il (ARN) ^-a-J jJo 


.(ADN) ^>L 4 

jl ^JbcJL ^pbk.^l ^L>o| ! (PMA) ^*-k 

*♦ ♦♦ «* 

.ojJljJI J»j>-j ^1 Jjjj j*j AXw ^ ^Uai-ML 

■<Syr~ tSj^S ^ ^~i u^Jji '■ (Enzyme) ^y) 

5 ^a.a^}\j .ol y> OjSj Aj^J s>- a^JzjCJs I (Procaryote) ol^Jl IolJL> 

.LM>Jl a oLyS*l<Jl 9 (OL wjbCJl iA 

** t* *• v *" ** * v 


LM>Jl ^_JLc jJ-SL* : (Proteine) 
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g, * 

J-*_) t^J^J ^-Jl ^*j» /?■><-■> ^ .(AND) 4j_^i_v*< ^LJw-o'yi 4_Jjj^[i 

AX^u t-Aajxj ^lll A-JjJ_*^Ji I (J^ 3 C->^jAaiJ! ^y> ^-^U <CjLJ jj 

. aj2jUs>j ^.^ll> j Jjuo L^o 4jjLww^i J 1 j ^Jujj^L-L^Jl oli?LJj!j t ^-oLgjJl 

( JJl« a_j>L -^-V l oL_Lx*JI <LwJLp ^3 oLwJj j_Jl oli tl j-^>4j 

*• 

J5 UJ yj oLUaJI dJUU d^UJl oliJ jJl j tUljjJl SjLJI ifjy 

L ^ L t *L*_>1 j^Jl C-^l— a^-L*-<>J L j ^_S\j>&jl!!j t^jjJUJl oU j^J>\ 

.U.V I 


j .51 ^Ji ^IjJI ^^2^juJ 1 :(Bacterie) 

V* •* ♦♦ 

* g. g. g 

^ya JUJp loj^\j j^ 5*^1 ^ i IgJl oljj-s^SLlI 

.ip a^uJl AJLvJl f-1 

++ *. * ^ / * 

. aj jii I iJLi^ : (Ovocyte) 


aj^>J1 ajjU^ 5CJI oLJu^Jl J^r^ 0 : (Traduction) i»j>- Ji 

& 

(j^1^.N) L$ Ia j I >-i-<wwsJ I aX^>w)_^ AjLw y^ 

Xz\y J5) (^IjjJl y^\ < r ~^j Lfilojl*-* yj>rjZ jA\ 

cr^J^ urH “'O^- <-Mj : (Endosymbiose) 

m 

p 

^ ^ 3 ^ y **^s*j ^w3 1 1 l ^ ^ y t aJ^\»iww® ^-3 L^o 5 1 >1 a>wmJ ^ 

.^-Nl Ji»-ta 


^jJ : (Homozygote) (i-Jlj^Jl Jl^IjjJI JJU^.) ^ -*-^r 

^3 4_^jaJ .JuJ^M 4,. ^^JLoJl jl <LwL>tJl <2 -LLx^j i A^jLtf-^waJl CjI . 

«* 

.Ajl^ 1 

4 „ ! (Embryon) 

A^Sli2j^^Jl L | J * ‘p^ 1 w\»^3 A^X^'^jl ^ j *^~ 1 ^ g ’l'P' 1 I 
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I ^ j L>- aJ-JOo.*^ o /*c_ 


Ou>*U 


^Jl]| « ll A_Lj>“ j-a 


P P P 

^waj) ^ ^UJI O'j- 5 * - 

.(U>- iJl JuT ^uaJI 

•* 4 


j ^JaJ! J*>U- ol^u o^j j» aJL>- j : (Eucaryote) ol ^Jl ui» 

o coi j ^. *>*->- ^ jj>-l a^>- oljoJl a^o2_OL>sJI L*>UJlS j 

♦* 

oj^li Uv^L>tJl cLLLj .^_^loS" a,/? Lj^>sJI 40>LJLp 

A -/3 L*yL>cJl <OJjCL* qL^aIo JOXOo ^Lp 

4_i Js j c> j->h l5 j : (Acide amine) ^^w-ol ^ 

*• ** ** ♦» 

« ^ ^ hXsivO l w Am* *J ^" S L^O 


(Acide Desoxyribo Nucleique) o jj— « 


a 






la a >- 






^ 0_? Ss* _ A^>- ^ ^ ^A AjLwaI ^ y A (n) m A»*j ! I A^® I 

Ojj-U<JJ ^^-jUJl J-SAgJl o_j-SA>j « ^ 1 - 0 . - 1 1 0_%^ 0— o < 1 S * ^ I 

iaJjjj cJa_Jji oli-^ji - yj OL ja 

j J-rdJ yi* 3 oUj_?^ 

•* 

Jajlj ^jJi ^J_>-wL) jsS* ,^»l£ .JlxOO 1< J L ^ >- I'-^I y^ Op-I^JjJI ^3-j^o . 

- CO'O (Hjj^ ^jjy 4L5t) A-^rJJ-O 1 

pi^Jl Jl <_pjj C 5 T^ ApI^aJI ol Xjj 0 : O^ 

.0 j^UJl 


^Jlp :(ARN) (Acide Ribo Nucleique) j^iJJI 

( jA oU jJL^gJl JJL ^3 L jJby>- i3 jXOj (ARN) 0^ i ^lA ? jJl O^vaJl 

•* *• 

t(ARNm) J—j (ARN) 

-^rHjO' Ol ^JJ-^' 

cJj (ARNr) (ARN)j t(ARNt) JiJ (ARN) j 
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/ 2 JI Jlpj .(ARNsi) o*>U^l Jojl (ARN) jUw? <wo^S 
o4j *b j->U ^Jo ^J_>-J ^i5sj C 4.<Ja,>- (wJlxJl ^a (ARN) d)li 

*4. ** 

4jLJs> LJLp a_»j^ ^1^ jLi <lLz-o ^0 J?L<w! 

. (ARN) 



.^Ji obl£13 iyLk^lj ijjJl Sj^jJI : (Cellule) SJU- 

43 -La : (Thermodynamique) Ajj\ j > Jl 

,4jjI ^>J l O^taLJl I 4 J Ji^JuS ^Jl yfel ^Ul 4^lj3 

♦♦ 

oU^i^Jl y* j : (Cytoplasme) ojUap 

.^ojtAJl *lo*Jl LAJL>tj ^c^LSCU 8 j^oUJi 4jjJb>J! 

** ♦* - 

^ oLS” ‘.(Eugenique) J\ (Eugenisme) J^jJI j*JIp 

4_^lji ^Jl Olwl^wo JjjJLk}\ djA Jl 

;) iJijjJi ^UoJ j\ (^Uxj^i J 0 J 1 ^^j) 

I C ^J»vww>«4vj l ^-3 1 »xj j l 4 »lp 0 ) » ( t 1 

o ^JLlI ^3 J j2 cJlp 40awL>eJol 1 1883 ^Lp ^3 jJjLU p 

.^>^0 ^jUl ^UiJl L-~*Nj 

^.Lp o ^ : (Virus) ^jy+i 

•4 ** » 

* * 

^-pIwLS" ^jiyJl ^j/3-o. > xJl lo>-l^ bo^ cLLLl^.-) c 4_*_>Jl 

J^lOjJlj ^ip j+S' OLy3.*.oJl ,4*j|jjJl 4 jL»J_L*-J 

* -* * * ? u?» 4.i. jb- 

*• ^ 1 • •* 

j-o>- y^i 0 j-SLyi iL >* ^0 : (Blastocyste) 

4_oL*J 1 LgJ yPs>- 5 yj 03 js>- o ^i)l i^JLgi ^i)l oloJcJl 

♦* ♦• 

4»y3 L^JI j!) A^liJ' UlSUlj 1 >jUJ| 

• f-U a^y 
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* s 

(Organisme genetiquement modifie) LJI jj a . «.;,<> )1 

*. <uJL>*Ji oJL*p-j ol ^Jl j I L^jlSvj < 4 j> " ^ ^ J5 : (OGM) 

4 ^ Jj ^ cil-buJ j! y^>- <• oil 

J* j' V'x? 

** ** *♦ 

ti^Lowaii oL-v 2 j>cuJI ^jJ : (Heterozygote) j->U^ 

£-**£> j-<Jl jJJl A^wijcuJl jl 4^i>sJl 

AJbUai oJi ol * +,a *.«.oJi L^>wo ! (Clone) J^Ua^Jl 

*♦ /• 

yt t jjJLj . ( _^J^>- , >UI jJLS^Jl Lf^Jl (^-!l W'jJ 

.b\jj >5U iilkJI 

£, 

j\ (AND) kjj yS\ y~>s Jl ap e-^ ! (Gene) aj 

oU^JLuJI JJ> ^.jUJI oL J^ ill ^jj (ARN) 
U~JLJ jl ((ARNt ) j (ARNr) f-L^u-l) (ARN) J ( JLjl 

(Jjy *y jl) (ADN) : (Transgene) i) y£j> *a jy > 

♦♦ 

c aJ— Aj ^3 fc A~ 2 ^“jL>* 


oLpI 




J ' S3 1 C- : (Noyau cellulaire) ijjJL>- ol 

^ ^3 L.vww 0 »i 1 ^ ^ l^ C ^3 C l 

<ljo> 6^JI oLoJl ol jjJl jj>cJj .Lq-^*>\jjJLwwJ £~a 

^CpwvJj^ ^-LOj! 0>L3»-P J}la ,4 j^-L>cJ| 


Ju^b ^-05 * (Mitochondrie) SJL^>cJl io* 

oJ^aSJj^J! A^oO^jjJI fj jJUJl ^sliaJl ja 

^>~j\J>- L^L>“ Lw^>x-« 4 -La-?JI <lJw& cIAJjl^jj .^jjjju^'yi oLo*^ 3 

.ol jjJl 
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toljjJl LJLJL^ L*>L>«Jl : (Lysosome) 

^3 4 «/? «,/? AjA^JI 4-^sj^Aj ^JLwoj 4 1 -i jjj>- 

. 4_<»j^Ul 
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ClbrlUuaqJl Cjl. u 


Clonage reproductif 


Transcription 


Speciation 


Metabolisme 


Proteome 


Archeabacterie 

jJ L> ysSsj 
♦* * 

Sequengage 

L 1 wL) 

Transformisme 


Transgenese 


Biotechnologie 

# 

4»jJL 

Differentiation 


Replication 

■ 

Ontogenese 

^ jk Jl 
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Porteuse 



Primate 



Ex vivo 


^y>Jl £jl>- 

Cellules souches 


«* * *♦ 

Fibroblaste 


UJ 

*♦ 

Pluri-cellularite 


4j aJL>- 

Proto-cellule 


ajju uj>- 

Cellule-oeuf 


*♦ 4 ** 

Sequence 



Thermostatique 



Membrane plasmique 


H 

Enveloppe nucleaire 


iSjv 
** ^ 

Decodage 


jJl cLU 

VIH 



In utero 


J 

In vitro 



Neguentropie 


t sJ'j’- jy^ 
** ** 

Macromoleculaire 



Pre-biotique 



Organisme 
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Replicase 

- . * ^ 

Population 

*4 4* 

Aj AS 

Population sexuee 

vt 

4* 4 *• •* 

A^JL *ai Aj &*J>- AS 

•4 ^ * 

Population asexuee 

A^j*\S Aj yJ>~ AS 

Genome 


Transgenique 

OUj Jpdi (J^>c A 

Clone 

s'- 

Preclone 

esM 

4* ^ 

Matrice 

0 

u'J** 

Polimere 


Apoptose 


Xenogenes 

oL 4 jr 

Proto-genes 

aJjS 

Antigene 

yf. 

Systeme dissipatif 

iJj JLo ^ llfl i 

Regime turbulent 


Transfert nucleaire 

* 


Phenotype 

4V ** 
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